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1 ey u1 3212494 M3y4YeHUs JUCHUILUIUHBI (MOTYJIs1)

1.1 Ileab ocBOeHUsI TUCUHUILIMHBI

dopMupoBaHUE Y CTYJCHTOB KOMITETEHITUI B 00JIACTH YIIPABIICHUS MOJHBIM KU3HEHHBIM
nukiioM UU-niponykTa — oT ujien 10 BHEAPEHUS U MOAJICPKKH, C yIeTOM OM3HEC-TpeOOBaHUH,
OTHUYCCKHUX ACIICKTOB U TECXHOJOI'MYCCKUX OFpaHI/I‘-IeHI/II;'I.

1.2 3agauu AUCHUNJIMHBI

—  M3yuuTh 3Tansl )xu3HeHHoro nukia MU-npoaykra.

—  OcBouTbh METO/IbI IJITAHUPOBAHUS, pa3paboTKu U TecTupoBanust MM -pemieHui.

— Pa3Buth HaBBIKM yripaBieHus npoekTamu B oonactu M.

— Paccmorpets BoIpockl MacITabMpoOBaHUsl, MOHUTOPUHTA U noanep:xku M -cucrem.
—  M3yuuTh npaBoOBbIE U STUYECKHE acleKThl pa3padboTku NUN.

1.3 MecTo AucuMnaIuHbl (MOAyJisl) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbI

JucuumnnuHa «YTpaBieHHe >KU3HEHHbIM I1ukiIoM HWU-mpoaykra» OTHOCHUTCS K
«D/IT.®akynbTaTUBB» Y4€OHOTO IJIaHA.

[IpepexkBU3UTHI:

b1.B.04 Maremaruueckue moaenu HelponHsix cereit (DL-1.1(b), DL-1.2(b)),

b1.0.35 O6pabotka nannbix Ha Python (PL-1.4(b), LLM-2.1(b)),

b1.B.18 Texnomoruu co3manus u noaaepxku [10 (LC-4.1(C), LC-4.2(C)),

b1.B.15 UnctpymenTanbhble cpeactsa paspadorku MU (LLM-4.1(b), LLM-4.2(b), LLM-
4.3(b), LLM-4.4(b), LLM-5.3(b), LLM-5.4(B)),

b1.B.11 A/B-tectupoBanue u Uplift-monenuposanue (MF-1.2(b), ML-2.1(b)),

b1.0.05 OnepaiinoHHbIe CUCTEMBI,

b1.0.19 Anroputmsl u cTpykTypsl ganubix (PL-4.1(b)),

b1.0.18 Ocnossl nporpammupoBanus (PL-4.1(B)).

[TocTpekBU3UTHI:

b1.0.29 MLOps & DevOps (ML-5.1(C), BD-2.3(C), BD-3.2(C), BD-4.1(C), BD-5.1(C),
0-2.4(C), PL-1.3(C), PL-1.4(C)),

b1.0.39 Texnonoruu tectupoBanus mporpammuoro odecrneuenus (OIIK-2.2(C), OIIK-
4.2(C), A1 S-1.1(C)),

b1.0.40 Texuonoruu obpabotku 6ompmmx gannueix (PL-1.3(C), BD-3.2(C), BD-4.1(C),
BD-4.2(C), BD-5.1(C), BD-5.2(C)),

b1.B.13 Pazpa6orka U arentoB (ML-2.1(C), ML-2.2(C), LLM-4.1(C), LC-4.1(C), LC-
4.2(C), 0-2.1(0)),

b1.0.27 OcuoBsl npuknaanoit craructuku (MF-1.2(C)),

b1.B.01 CoBpemennbie 3xkoHOMUKO-HH(popMaronabie cucteMsl (O-1.2(C)),

b1.B.05 MeToabl MCKYCCTBEHHOTO MHTEJIEKTa B 3amadax kinaccudukanuu (MF-1.1(C),
MF-2.1(C), MF-2.2(C), BD-2.1(C), ML-2.2(C)),

b1.B.07 TexHONOrMM UHTEIUIEKTYaIbHON MOAAEPKKU IPUHATHS PELICHUH U YIIPABIICHUS
(O-1.1(C), O-1.2(C)),

b1.B.10 I'my6okoe o6yuenue (DL-1.3(C), DL-1.5(C), DL-1.6(C), DL-1.7(C), DL-1.9(C),
DL-2.1(C), DL-3.1(C), LLM-2.1(C)),

b1.B.12 Mammnanoe obyuyenne (MF-3.1(C), ML-3.2(C), ML-4.1(C), ML-4.2(C), ML-
5.2(C), ML-5.3(C)),

b1.B.16 Heiipocerebie Texnonoruu (MF-3.2(C), ML-4.1(C), DL-1.1(C), DL-1.2(C), DL-
1.5(C), DL-1.6(C), DL-1.9(C)),

b2.B.01.02(IT) IlpoexTHas paboTa (MHOKECTBO HHIUKATOPOB ypoBHA I1),

b2.B.01.03(I1x) Ipemmumaomuas mpaktuka (PL-1.3(TT), BD-3.2(IT), ML-2.1(IT), ML-
2.2(I1), ML-4.1(I1), LLM-1.6(IT), LLM-5.1(IT)),



Bb3.01(I") IToaroToBKka K ciaue U caada rocyaapcrBeHHoro sk3amena (ML-5.1(IT), ML-
5.2(11), AIS-1.1(IT), AIS-1.2(IT), LC-1.1(IT), LC-4.1(IT), LC-4.2(IT), LC-7.1(I1)),

b3.02(1) Bemonuenue u 3ammurta BKP (AIS-1.1(I1), AIS-1.2(IT), ML-5.1(IT), ML-5.3(II),
BD-2.2(IT), BD-2.3(I1), BD-3.2(IT), BD-4.1(IT), LC-1.3(IT), LC-7.2(IT), LLM-4.1(IT), LLM-
4.2(11), LLM-4.3(IT), LLM-4.4(I1)).

1.4 IIpodeccuoHanbHbIE POJIM B CTPYKTYpPe 00pa30oBaTeJbHOI NPOrpaMMbl

Ponv 1: Data Analyst (Anarumux 0anHwlx)
H3zeneuenue 3nanuil u3 O0AHHbIX, NOCMPOEHUe aHarumuyeckux mooenel, ucnoavyiowux MO u UU.
3aoauu:
1. Cmamucmuueckuil ananus, 8U3yaiu3ayus OAHHbIX, NpedsapumenvHas 0opabomxka.
2. Coz0aHue npocHO3HbIX Modeell
3. llocmpoenue ananumuueckux mooeneti 0151 N0OOOePIHCKU OUHeC-peteHuUll.
Ponw 2: MLOps (Cneyuanucm no sxcniyamayuu MH)
Asmomamuzayus u onepayuoHHoe ynpasieHue dxcusHenHvimyukiom MO-mooeneii
3aoauu:
1. DevOps onsa ML.
2. Aemomamu3zayus, moHumopune ML-cucmem.
3. OnepayuonHoe ynpasieHue dHcusHenHviM yukiom ML-moodeneii.
Ponw 3: AI PM (Meneoacep npoexmoe HH)
Ynpaenenue npoyeccamu cozoanus UH-pewenuil, 6xnouasn KoopouHayuro KOManobl paspabomxu
3aoauu:
1. Ynpaesnenue UHU-npoexmamu om udeu 00 enedperus
2. Ananuz 6usznec-mpebosanuil U NOCMAHOBKA 340ay
3. Oyenka s¢pgpexmusnocmu u ROI HU-pewenuti

1.5 IlepeyeHb MIaHMpYeMbIX pe3yJbLTATOB 00y4YeHHMs 1O AWCHMILIMHE (MOAYJIO0),
COOTHECCHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

N3ydyenne paHHOW y4yeOHOW [AMCUUIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJaronuXxcs CICIYIONIUX KOMITETEHIIUN:

DL-1 Cnocooen npumenams u (unu) papadbamovieams apxumexKmypul 2uyo0Kux
HeUpOHHbIX cemeil
DL-1.1 Crioco6eH 0OBSICHATh M TPUMEHATh MaTEMAaTUYECKHE OCHOBBI HEHPOHHBIX CETEH,

BKJTIOYAst pacyeT IPaJIueHTOB, METOIbI ONTHUMHU3AIINH U AITOPUTM 00paTHOTO
pacripocTpanenus omuoku (backpropagation), 11t 3¢(peKTUBHOTO 00yUYeHHUS
MOJIETIEH.

3HaTh: MaremaTndeckuii anmapar MalllmHHOTO O0y4eHus (JIMHelHas anredpa,
MaTeMaTHYECKUH aHaIH3, TEOPHsI BEPOSTHOCTEH ), MPUHIIUIT PA0OTHI TPAJUEHTHOTO
CITyCKa, €r0 BapHUaHTHI, JIETAIU aJlrTOpUTMa 0OPATHOTO pacCpOCTPAHEHUS OIIUOKY.

YMmerb: Boraucnare rpaineHTs! GyHKIUN OTEph 10 MapaMeTpaM MOJeTu
pean30BbIBaTh 0a30BbIE BEPCUU AITOPUTMOB ONTUMH3ALUU U 0OpAaTHOTO
pacrpocTpaHeHUs; JUArHOCTUPOBATH MPOOIEMbI CXOMMOCTH MOJIEIH.

Bnaners: HaBbikamu aHanu3a u 0TJIaJKu Mpoliecca 00yueHust HeHPOHHOM ceTH Ha
OCHOBE TTOBeJICHHSI (PYHKITUH MTOTEPh U METPHUK; METOJIaMH YCKOPEHHS U
cTabMIM3alnuu 00y4eHusl.

DL-1.2 CniocoOeH peann3oBbIBaTh HETIYOOKHE HEUpOHHBIE ceTh (TieprenTponbl, MLP),
BBIOMPATH KOJMYECTBO U pa3Mep CIOEB, MOAXOAIME (DYHKIINN aKTUBALIUH U
(GYHKINY TIOTEPH IS pEIICHUS 3a/1a4 KiIaCCU(DUKAIIMU B PETPECCHH



DL-1.3

DL-3

DL-3.1

LC-1

LC-1.1

3urarh: [IpUHIMIBI TOCTPOSHUS NEPLETITPOHA U MHOTOCIOWHOTO MEePIENTPOHA
(MLP); cBoiicTBa, TOCTOMHCTBA M HEJAOCTATKH PA3IUYHBIX (QYHKIIUH aKTHBAIIUU
(sigmoid, tanh, ReLU, Leaky ReLU, ELU); metoabl peryaspusanuu.

YnMmets: @opMalin30BaTh 331a9y KIacCH(PUKAIIUU WK PErPEeCCUU; TPOSKTUPOBATH
tonosioruto MLP (konudecTBO C10€B M HEHPOHOB); 000CHOBAHHO BHIOMPATH
(GYHKIMIO aKTUBAIIMU ¥ METOJI PETYJISIPU3ALNU JJI1 KOHKPETHOM 3a1a4u.

Brnanets: [IpakTHUeCKMMU HaBBIKAMH peaiu3alliy, O0yUCHHS U BaJIUIAIUN
HETJTYOOKHX CETEH Ha pealIbHbIX JIaHHBIX C MCIOJIb30BaHKeM Python u
(bpeiiMBOPKOB TITyOOKOTO O0yUYCHHUSI.

CriocoOeH IPUMEHSITh COBPEMEHHBIC apXUTEKTYPBI TITyOOKHX CETEH JUIsl PeIICHHS
pa3InYHbIX 33j1a4, IOHUMAas KX BHYTPEHHIOIO CTPYKTYPY B OCOOCHHOCTH
o0OyueHusl.

3HaTh. BHyTpeHHEee yCTPOUCTBO U HPUHIIMITEI paOOTHI KITFOUEBBIX COBPEMEHHBIX
apxutekTyp (CNN: ResNet, EfficientNet; RNN: LSTM, GRU; Tpaucdopmepsr:
BERT, GPT-vision; Generative: GAN, VAE).

Ymers: AgantupoBaTh penodydeHnbie Mojenu (transfer learning) mist pemeHust
HOBBIX 33j1a4; MOAU(PULIMPOBATH APXUTEKTYPHI 10 crenuduueckue TpedoBaHus
(HampuMep, U3MEHSTh Pa3MEPHOCTh BXOIHBIX/BBIXOAHBIX JAHHBIX ); aHATU3UPOBATH
U MHTEPIIPETUPOBATh BHYTPEHHUE NPEACTABICHUS JaHHBIX B INyOOKUX CETAX.

Brnaners: TexHonorusiMu TOHKO#H HacTpoiiku (fine-tuning) rmyOOKUX Mojenei;
HABBIKAMU Pa0OTHI ¢ OOJBIIMMH MTPEI00YICHHBIMU MOJISIISIMHA U3 MOJACITBLHBIX
xaboB

Cnocoben npumenamo u (uiu) papadamoviéams ai2opummol, Memoowvl u
MexHOo102UU KOMNbIOMEPHO20 3PEHUS

[TpumensieT (IpoBOis BEIOOP U SKCIIEPUMEHTHI) U3BECTHBIE AITOPUTMBI U
OMOIMOTEKH KOMITBIOTEPHOTO 3peHusl, Mpeo0ydeHHbIE TTyOOKHE HEHpOCceTeBbIe
MOJIEIIN JTsl MPUKJIAHBIX 3a1a4 aHalin3a N300paKeHUH U BUJEONOTOKA, TIPH
HEO00XO0UMOCTH A000y4as U BaTUAUPYs HA COOCTBEHHBIX HA0Opax JaHHBIX
3HaTh: CymIecTBYIOIINE AITOPUTMBI X MOJICIIN TSl aHAIIW3a NU300paKeHUN U BUJIEO
(YOLO, Mask R-CNN, U-Net, OpenPose, etc.), hopmMaTsl J7aHHBIX U METO/IbI
ayrMEHTAIlNH.

YwMmetb: [IpoBOAUTE IKCIIEPUMEHTHI IO BEIOOPY MOJIEIH, €€ TOO0YICHHIO Ha
cnenupuIecKux JaHHBIX; (OPMHUPOBATH, pa3MeyaTh U MOATOTABINBAThH AATACETHI;
OIICHUBATh KAUYeCTBO MOJICIICH C HCITOJIb30BAaHMEM PEIIEBAHTHBIX METPUK (MAP,
loU, Accuracy, F1-score).

Brnanets: [TonHbIM 1TUKIIOM paboTHI ¢ JaHHBIMU U MozensiMu B CV: ot coopa
JAHHBIX M ayTMEHTAIMU JI0 pa3BepThIBaHUsI POTOTUIIA; HABBIKAMU PabOTHI C
bpeiiMBOpKaMu AJIs pa3METKU JaHHBIX.

Cnocoben nposooums ananuz 6unec-npoodiem ¢ OUeHKoU nepcneKmusHoCmu
npumenenus UH ona ux pewienusn, ocyuiecmenams nocmanogKy 3a0auu
MawuHn020 o0yuenus, hopmynuposams mpeoosanus Kk cucmeme HH
dopmanuzyer Ou3Hec-11eI U BeIpabaThIBAET MO/ HUX cTpaTeruu BHeapeHus NN
3HaTh

Kak TpanchopmupoBars 6U3HEC-1IeNH B U3MEpUMbIe MeTpuku s M -pemenuii u
KaKue CyIeCTBYIOT cTpaTeruu BHeapenus MU (o, dhabpuka moaenei,
ratopma) ¢ OIEHKON MX 3PPEKTUBHOCTU U PUCKOB.



LC-1.3

LC-4
LC-4.1

LC-4.2

LC-7

LC-7.1

Ymerp

JlexoMIio3upoBaTh OM3HEC-3a1a49y 10 TPeOOBaHMI K JAHHBIM U MOJICIIH, BHIOMPATH
ONTUMATIFHYIO CTPATETUIO BHEJPEHUS MO OFOKET M 3PEIIOCTh KOMITAHUH, & TAKKE
paccuuThiBaTh npeaBaputenbHbiii ROI UM -ipoekra.

Bnanets

MeTtonamu oT OU3HEC-LIETH 10 TOPOKHON KapThl BHEAPEHUS, HABBIKAMU
npuopuruszanuu MM-keicoB U corinacoBaHus CTpAaTEruy C pyKOBOACTBOM Ha SI3bIKE
OU3HEC-IIEHHOCTH.

["'0TOBUT M BeAET JOKYMEHTHI JJIs pean3aluu NpoeKkToB B obaactu NN

3nate: CtangapTel U GopMaTsl MpoeKTHOU gokymenTanuu (T3, ycraB mpoekra,
[acropT NPOEKTA, OTYETHI); )KU3HEHHBIN [IUKJI IIPOEKTA U TOUKH IPUHATUSL
peLICHU.

YnMmeth: CocTaBiATh U aKTyaJIM3UpPOBaTh TEXHUUECKOE 3a1aHKe Ha pa3padbotky N -
CHCTEMBI; TOTOBUTH MPE3EHTALMN U OTUYETHI 110 3TaraM MPOoeKTa Ul pa3IuYHbIX
ayIuTOpuH (3aKa3uuK, KOMaH/1a, pyKOBOJICTBO).

Bnaners: HaBpikaMu 11€10BOM KOMMYHUKAIIUU U JOKYMEHTOOOOPOTA;
MHCTPYMEHTAMH JUIs BeICHUS JOKYMEHTAINK; mabnonamu 1yist onucanus M-
MPOAYKTOB.

Cnocooen ynpagnamo npoyeccom rHncusnennoz2o yuxina HHU-npooykma
Ocy1iecTBIIsIET 3aMyCK U BeJeHue mpoekTa B obmactu MU, B Tom uuncie
IJJAHUPOBAHUE U KOHTPOJIb 33/1a4, OLEHKY PECYpPCOB

3nath: [Ipoueccsl nHUIIMALINY, TITITAHUPOBAHUS, UCTIOJTHEHUS, KOHTPOJIS U
3aBEPILICHUS IPOEKTA; METOABI OLIEHKU TPYI03aTpaT U CPOKOB.

Ymetb: CoCTaBiATh IUIaH-TPapUK padbOT; OICHUBATH HEOOXOIUMbIE USIIOBEUCCKHUE,
BBIYUCINTCIBHBIC U q)HHaHCOBBIe pecprLI; KOHTpOJ'IHpOBaTB BBIIIOJTHCHHUC 3a/1a4 1
COOJII0IEHHE IEUIATHOB.

Brnaners: HaBbikaMu poBeeHUS TNIAHUPOBOYHBIX COBEIIAHNMN, €KETHEBHBIX
CTEH/IallOB, PETPOCIEKTUB

Koopaunupyer 1 KOHTposupyeT paboTy KOMaH 1 IPOEKTa € IeJIbI0 TOCTUKEHUS
00X 1eel MpoeKTa

3Hath: [IpuHIMITBEI KOMaHIHOW PabOTHI, pOJiK B MPOeKTHOM komaH e (Data
Scientist, ML Engineer, Data Engineer u n1p.), METObl MOTHBAIIMH U pa3peLICHUS
KOH(JIUKTOB.

Vmerh: CTaBUTh YETKUE U HU3MCPHUMBIC 3a1a4YU YWICHAM KOMAH/BbI; JCJICTUPOBATH
IMMOJIHOMOYH; IIPOBOJUTD PETYIAPHBIC BCTPCUHN AJIs1 CHHXPOHU3AIIUN yCPIJ'IPIfI;
obecneunBaTh MMPpO3pavYHOCTh ITponecca Ajid BCEX YHaCTHUKOB.

Bnaners: HaBbikamu pacunuTaiy 1 MoJiepaliiy TpyImnoBbIX 00CyKACHUH;
TeXHUKaMU 3PPEKTUBHON 00paTHOM CBS3M; OCHOBaAMH JIUACPCTBA.

Cnocoben ouenusams u NPOZHO3UPOBAMb IKOHOMUYECKUE U COUUATbHBIE
Ihpexmuvt om eneopenus HHU ¢ KoHKpemnou opzanuzayuu uiu ompaciu
OO0O0CHOBBIBAET JOCTHKMUMOCTE TEXHUKO-DKOHOMHYECKMX IToKaszareneil MU 3a cuér
BHEAPEHUS PA3IMYHBIX METOAUYECKUX U TEXHOJIOTMYECKUX PEIICHUI

3HaTh: OCHOBHBIE METOJIUKH (HAPUMEpP, CPABHUTEIHHBIA aHAIN3, UMUTAIIMOHHOE
MOJIeTTpOBaHUE, (PAKTOPHBIN aHAIH3) U TEXHOJIOTHUYECKUE PEIICHUS (apXUTEKTYPhI



MO,Z[GJIQP'I, METOAbI OHTI/IMI/I3aI_II/II/I), BJIUAOIINEC HA TCXHUKO-D9KOHOMHNUYCCKHUEC
nokazarenu U,

yMeTBI PaCC‘II/ITBIBaTB nu apI‘yMeHTI/IpOBaHHO HpI/IBSI3BIBaTB 0K JacMbI€C UBMCHCHUA
METPHK (TOYHOCTH, BpeMs HH(pepeHca) K KOHKPETHBIM BHEIPSEMBIM PEIICHHSIM,
06’b$ICH$I$I HpI/I‘-II/IHHO-CHC,Z[CTBCHHBIC CBA3U.

Bnanets: UHCTpyMEeHTaMU TPOTOTUTIMPOBAHUS M OCHUMApPKHHTA (CPAaBHUTEIHLHOTO
TECTUPOBAHUS) AJI IEMOHCTPALIMHI KOJIMUYECTBEHHOTO MMPUPOCTA MOKa3aTeIeH npu
3aMEHE OJTHOTO METOIMYECKOr0 IMOX0/1a Ha APYTOH.

2. CTpyKTypa M cofepKaHMe U CHUILTHHbI

2.1 Pacnpenesienne TPYA0EéMKOCTH AMCHUIJIMHBI 110 BUIaM padoT

OO6mmas TpyI0€MKOCTh TUCIUTUTHHBI COCTABIISIET 2 3a4. e/. (72 9acoB), X pacrupeesieHne
10 BUJIaM Pa0OT MPEICTABICHO B TaOJIHIIe

CemecTpbl
Buj yueoHoii pa6oThi Beero (yacol)
4acoB |
KonTakTHas padora, B TOM 4ncJje: 52,2 | 52,2
AyauTopHbIe 3aHATHSA (BCEro): 50 50
3aHsATHA JEKIIMOHHOTO TUTIA 16 16
JlaGopaTopHbIe 3aHATHS 34 34
3aHATHS CEMUHAPCKOTO TUMA (CEMUHAPBI,
MIPaKTUYECKHUE 3aHSTHSI)
HNnas koHTaKkTHasi padora: 2,2 2,2
KonTpons camoctostensHol padotsl (KCP) 2 2
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTejibHas paboTa, B TOM YHCJIE: 19,8 | 198
Kypcosast pabota
[TpopaboTka yueOHOro (TEOpPEeTUYECKOTO) 10 10
MaTtepuaia
BrinonHenne nHAMBUYANbHBIX 3aJaHUI 98 0.8
(moaroToBKa cOOOIIEHUH, TPE3EHTAIHI) ’ ’
Pecdepar
[ToaroroBka K TEKymemy KOHTPOJIIO
KonTpoJis:
IToaroroBka Kk sK3aMeHy
yac. 72 72
B TOM YHCJe
O01as Tpy10eMKOCTh KOHTAKTHAasA 52,2 | 52,2
padora
3a4. efg 2 2

2.2 CTpyKTypa AUCHUILIMHBI
Pacnpenenenne BuaoB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jenaM JUCLHUIUINHBL.
Paznensl (TeMbl) TUCIUIUIMHBL, U3y4aeMbIe B S5 ceMecTpe



KoanyecTBo yacoB
Bueayn
. HTOpHA
Ne HaunmenoBanue pasaeiios (Tem) Beero AyauropHas padora .
padorta
J m3 JIP CPC
1 2 3 4 5 6 7
BBenenue B ynpaBieHHe KU3HEHHBIM LUKIOM
1. 2 6
NHW-nponykra 10 2
2. | nes u ananu3 TpeOoBaHUM 8 2 4 2
3. | IlpoexktupoBanue apxutekrypsl MUM-cucrem 8 2 4 2
4, | PaspaboTka u oOydeHHe MOJeeH 8 2 4 2
5. | TecrupoBanue u Banunanus U -pemenuit 8 2 4 2
6. | Hemnoii u unarterpanus M-moneneit 8 2 4 2
7. | Mouurtopunr u obcnyxuBanue MM -ponykra 8 2 4 2
8. | DOruka, perynupoBanue u 6e3omacuocts M1 11,8 2 4 5,8
HNUTOI'O no pa3aesam JTUCHUMIIIIHHBI 69,8 16 34 19,8
KonTpons camocrostensHoi padbotsl (KCP) 2
IIpomexyrounas arrecrauus (MKP) 0,2
IToaroroBka K TeKyIemy KOHTPOJIIO
O01as TPy10€eMKOCTh MO JUCHUILIHHE 72

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3ausamus/cemunapsi, JIP — nabopamopnuvie 3ansmus, CPC —
camocmosimenvHas paboma cmyoeHma

Marpuna hpopMUpOBaHHS KOMIIETEHIIUH 110 pa3jiesiaM JUCITUTIINHBI

Ne paznena HaumenoBanue dopmupyemble THAUKATOPHI @DOopMBI TEKYIIETO
paznena (Tembl) KOMITETCHITHI KOHTPOJIS
1 BBenenue B DL-1.1 (cpennwmit), DL-1.2 Jla6. pabdorta Nel,
yIpaBJICHUE (cpennnii), DL-1.3 (cpennuii), TECT
’KU3HEHHBIM ITUKIJIOM DL-3.1 (cpennuit), LC-1.3
NHU-nponykra (cpennnii), LC-4.1 (cpenuuii),
LC-4.2 (cpennmii)
2 Wnes u ananus DL-1.1 (cpennmii), DL-1.2 Jla6. pabota Ne2,
TpeboBaHU (cpennnii), DL-1.3 (cpennwii), TeCT
DL-3.1 (cpennwmit), LC-1.3
(cpennnii), LC-4.1 (cpenuuii),
LC-4.2 (cpennmii)
3 IIpoextupoBanue DL-1.1 (cpennmit), DL-1.2 Jla0. paboTa Ne3,
apxurtekTtypsl M- (cpennnii), DL-1.3 (cpeanwuii), TECT
CUCTEM DL-3.1 (cpennuit), LC-1.3
(cpennnii), LC-4.1 (cpenuuit),
LC-4.2 (cpennmii), LC-7.1
(cpenHuii)
4 Pa3pabotka u DL-1.1 (cpennwmit), DL-1.2 Jla6. pabota Ned,
oOyueHue Mojienei (cpennmii), DL-1.3 (cpeanmuii), TECT
DL-3.1 (cpennuit), LC-1.3
(cpennnii), LC-4.1 (cpennuit),
LC-4.2 (cpennmii)
5 TecTupoBanue u DL-1.1 (cpennmii), DL-1.2 JIa6. paborta Ne5,
Banuganua UM- (cpennuit), DL-1.3 (cpeanuii), TECT
pereHui DL-3.1 (cpennmii), LC-1.3




(cpennuit), LC-4.1 (cpennuii),
LC-4.2 (cpennmit), LC-7.1

(cpemuuit)
6 Hernoit u uaterpauus | DL-1.1 (cpennwmit), DL-1.2 Jla6. pabota Ne6,
NHU-moneneit (cpennuii), DL-1.3 (cpennwuit), TecT

DL-3.1 (cpennwmit), LC-1.3
(cpennutii), LC-4.1 (cpennuii),
LC-4.2 (cpeannii), LC-7.1

(cpenuuit)
7 MOHHTOPHHT U DL-1.1 (cpenuwmit), DL-1.2 Jla6. pabora Ne7,
obciyxuanue M- (cpennuii), DL-1.3 (cpennwuit), TeCcT
MIPOJyKTa DL-3.1 (cpennwmit), LC-1.3

(cpennuii), LC-4.1 (cpennuii),
LC-4.2 (cpennmii)

8 OTuKa, DL-1.1 (cpennuit), DL-1.2 Jla6. pabota Ne§,
peryJimpoBaHue u (cpennuit), DL-1.3 (cpennuii), TECT
6e3onacHocTs U DL-3.1 (cpennuit), LC-1.3

(cpennnii), LC-4.1 (cpennuit),
LC-4.2 (cpeanuii)

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIINHBI
2.3.1 3ausaTHda JeKIMOHHOI0 THIIA

®opma
No HaumenoBaHue pa3jesa (TeMbl) Copep:xanue pa3aesia (TeMbl) TeKyLIero
KOHTPOJIst
1 2 3 4
BBenenue B ynpasieHue
OCHOBHbBIE TIOHATUS, KIIIOUYEBBIE JTallbl,
1. | >xu3HEeHHBIM nukioM U - JIP
cBs3b ¢ DevOps 1 MLOps.
MIPOJIYKTa
Metonet  cOopa TpeOoBaHUM, aHAIHU3
2. | Unes n ananu3 tpeGoBaHMi . ’ JIP
. p ousuec-nener, MVP gna UU.
Br16op mozeneit, uHGpacTpyKTypsl, 6anaHc JIp
[IpoexTupoBanue p MOz » HHOPACTPYKTYPEL,
3. MEXIY TOYHOCTBIO u
apxurektypbl U-cuctem
MIPOU3BOJUTEIBHOCTHIO.
" Pazpabotka u oOyuenue [Togxomet Kk  OOyueHHIO, BaJIUAAINH, JIp
MoJieTiei MHTEPIPETUPYEMOCTh MOJIENEH.
5 TectupoBanue u BaTuaANS Merpuku kadectBa, A/B-TectupoBanue, JIp
| UM-pemennii npoBepka Ha cMerieHus (bias).
6. Jennoit u uaterpamus M- CI/CD pmna ML, xonrteitHepusarus, API- JIP
Mozelen uHTEpEHCHI.
7 MounuTtopuHr u obcnyxkupanue | Jpudt JTAHHBIX, nepeodydeHue, P
NHU-niponykra JIOTUPOBAHUE U AJIEPTHI.
8 DTUKa, peryaTupoBaHue U GDPR, Al Act, adversarial attacks, P
" | 6ezomacHocTy MU explainable Al (XAl).

Ipumeuanue: JIP — omuem/3awuma rabopamopnoti pabomei, KII - svinonnenue Kypcosozo npoexma, KP - kypcosotl
pabomul, PI'3 - pacuemno-epaghuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —
mecmupoganue, P3 — pewenue 3aoau.

2.3.2 3aHdATHSA CEMHUHAPCKOI0 TUIIA
He npenycmorpensl



Ipumeuanue: JIP — omuem/3awyuma nabopamopnoii pabomot, KII - evinonnenue kypcogoeo npoekma, KP - Kypcosoti
pabomwi, PI[3 - pacuemno-epaghuueckoco 3adanus, P - nanucanue pegepama, D - scce, K - xomnoxeuym, T —
mecmupogarue, P3 — peuienue 3a0au.

2.3.3 JlaGopaTopHbIe 3aHATHSA

®opma
Ne HaunmenoBaHue pa3jesia (TeMbl) HaunmenoBaHue j1abopaTOpHBIX padoT Texyzlero
KOHTPOJIsI
1 2 3 4
1 Bsenenue B ynpaBieHue ®opmMyJUPOBKA TUIOTEe3bl M COOpP TpPeOOBAHUIA. P
' JKu3HeHHBIM nnksioMm M -iponykra | Paspaborka T3 mist MM -ipoaykTa Ha OCHOBE Kelica
IIpoexkTupoBanue apxurektypbl HH-cucTreMsbl. JIP
2. Wnes n ananu3 TpeOoBaHMIA Bribop Momenelt W WHCTPYMEHTOB [UIS PEIICHUS
3aJ1a41
3 [IpoextupoBanue apxurekrypsl M- | Pazpadorka u o0ydenme moxaeau (Ha Python). JIP
" | cuctem OO0ydeHne MoIeNnH, MoA00p TUTIEPIIAPaMETPOB.
o Nurepnperauus v BajJujanus Mojaeau. AHaIu3 JIP
4. | Pazpabotka u oOydeHue Mmoaeen SHAP/LIME, nposepka na bias.
5 TecrupoBanue u Banuganus M- TecTupoBanue MoAeJd Ha peajbHbIX JAHHBIX. JIP
" | peuienwuit A/B-tecTupoBaHue, OlEHKa METPUK.
6. Jlenuoii u nTerpanus NH-moencii Jenroii MOJeHn c HCIO0JIb30BAHUEM JIP
FastAPI/Flask. Co3zganue REST API mia monenu.
7 Momnwurtopunr u oocnyxusanue - | KonreitHepu3anusi u paseprbiBanue (Docker).
" | npoaykra VYmakoBka mojiean B Docker-koHTeiiHep
8. OTHKa, peTyIHUPOBAHUE U Anasns ITHYECKHX PHCKOB NU-npoayxra. Paz6op JIP
6e3omacuocts M1 KeiicoB c bias u Hapymenunem GDPR.

Ipumeuanue: JIP — omuem/3auwguma nadopamopuoil pabomut, KII - gvinonnenue xypcosoeo npoexma, KP - kypcogoti
pabomul, PI['3 - pacuemno-epaghuueckozo 3adanus, P - manucauue pegpepama, 3 - scce, K - komnoxeuym, T —
mecmuposanue, P3 — pewenue 3a0au.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)

He mpenycMmoTrpensl

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbLHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTITAHBI
Ne Bun CPC IO BBINOJIHEHUIO CaMOCTOSTENbHOM paboThI
1 2 3
1 |U3yuenue Metoaudeckue yka3aHUs IO OpraHU3alMd CaMOCTOSITEIBbHOM
TEOPETUYECKOTO paboThI CTYJIEHTOB, YTBEPKJICHHBIE kadenpoit
MaTtepuaia nH(OPMAIMOHHBIX TexHoIorui, nporokos Nel ot 30.08.2019
2 Pemenue 3agau Mertonuueckrue yKazaHusi MO OpPraHU3alUM CaMOCTOSTEIbHOMN
paboThI CTYJECHTOB, YTBEPXKICHHbIE kadenpoit
nH(OPMaLMOHHBIX TexHoJorui, nporokos Nel ot 30.08.2019

Y4yeOHO-METOANYECKHUE MaTepuajbl I CAaMOCTOATEILHONW pabOThl OOYYalONMUXCS W3
Yriclia MHBAIHUIOB U JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 370poBbsi (OB3) nmpenocraBnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBBS M BOCIIPUITHS HH(POpMALIUU:

Jis U1 ¢ HapYIICHUSIMH 3PEHUS:

— B TIeYaTHOUW popMe YBEITUICHHBIM MIPUPTOM,
— B hopMe IEKTPOHHOTO TIOKYMEHTA,

— B (hopme aynuodaiina,

— B reyatHo (opme Ha si3bike bpaits.




JIyist i1 ¢ HapyIIEeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe DIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUT C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0yyJaromxcs.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBercTBuu ¢ TpeboBanusmu OI'OC B mporpamma AUCIUIUIMHBI MPEAyCMAaTPUBACT
UCIOJIb30BaHUE B Y4YeOHOM IIpoIecce CIEAYIomuX 00pa30BaTe/IbHbIE TEXHOJIOTHH: UYTEHUE
JIEKIMA C HUCHOJB30BAaHMEM MYIbTUMEIUIHBIX TEXHOJIOTUH; METOJ MallblX Ipymm, paz0op
NPaKTUYECKHX 3a/1a4 U KEHCOB.
[Tpu 00y4yeHnH UCTIONB3YIOTCS CEAYIONINEe 00pa30BaTEIbHbIC TEXHOJIOTUU:

— TexHonorust KOMMYHHKAaTHBHOTO OOydYeHHMs — HampaBjeHa Ha (OpMHpPOBAHHE
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sBISETCS 0a30BOH, HEOOXOIUMOH ISt
aJlanTalnyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— Texunonorust pazHoypoBHeBoro (auddepeHunpoBaHHOr0) OOY4YEeHHS — MpEAroiaraet
OCYILECTBIICHHE TI03HABATEIILHOW JEATEIILHOCTH CTYACHTOB C YYETOM HMX HHIUBHIYaTbHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSSI UX PEATU30BLIBATH CBOIMl TBOPUYECKUI
noreHnman. Co3gaHue W UCIOJB30BAHUE TUATHOCTHYECKUX TECTOB SIBISICTCS HEOTHEMIIEMOM
YaCThIO JAHHOM TEXHOJIOTHH.

— TexHonoruss MoOAyiabHOrO OOy4YeHHS — MpeAyCMaTpUBAaeT JACJIEHUE COAECpHKAHUS
JUCIIUIUIMHBI HA IOCTaTOYHO aBTOHOMHBIE pa3/iesbl (MOAYIIH), MHTETPUpPOBaHHBIE B OOIINI KypC.
— MHudopmannoHHo-koMMyHuKalmonHele TexHonorun (MKT) - pacmupsror pamku

00pa30BaTeNbHOTO MpOIlecca, MOBHIIMIAsS €ro MPAaKTHUYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
WHTEHCU(DHUKAIIUA CaMOCTOSITEIbHON pPa0OThl ydYalIMXCsi W TOBBIIMICHUIO TO3HABATEIbHOU
akTuBHOCTH. B pamkax KT BeiaenstoTcs 2 BuAa TEXHOIOTHI:

— TexHOJOrUs MCHOIB30BaHUS KOMIBIOTEPHBIX HPOrpaMM — TMO3BOJSET 3(PPEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJIOrMM — MPEAOCTaBIAIOT IIUPOKUE BO3MOMKHOCTH JUIS  IIOMCKA

uH(pOopMaIH, pa3pab0TKU HAYYHBIX IPOEKTOB, BEICHUS HAYYHBIX HCCIEAOBAHUN.

— TexHomorus HHAWBUAYyaIU3alun 06yqu1/I$1 — MOMOract peCajinu30BBIBATL JIMYHOCTHO-
OpUEHTUPOBAHHBIM TOJXOMA, YYHUTHIBAS WHIUBUAYAIbHbIE OCOOEHHOCTH U TMOTPEeOHOCTU
YYaITIXCS.

— [IIpoexkTHass TexXHONOTUS — OpPUEHTUPOBAHA HA MOJICIMPOBAHHE COLHUATIHLHOTO
B3aMMOJICHCTBHS yYaIllUXCS C IEeNbI0 PEIICHUs 3a/add, KOTOpas OMpEeNeNseTcs B paMKax
npoecCuOHaNbHOM MOATOTOBKH, BBIIETSS Ty WIM UHYIO IIPEIMETHYIO 00J1aCTh.

— TexHonoruss oOyueHUss B COTPYIHUYECTBE — peallu3yeT WA B3aUMHOTO OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBUAYAIbHYIO, TaK W KOJUJIEKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHUE
y4eOHBIX 3a7a4.

— MUrpoBas TexHONOTHUSI — TO3BOJISIET Pa3BUBATh HABBIKA PACCMOTPEHHUS Psa BO3MOKHBIX
Croco00B pelieHus mpoOIeM, aKTUBU3UPYsI MBIIIJIEHUE CTYJSHTOB U PACKpBIBasi TUYHOCTHBIN
MOTEHIIAAJ KaKJIOTO YJaIerocs.

— TexHonoruss pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYeT (HOPMUPOBAHUIO
Pa3HOCTOPOHHEH IMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HWHGPOpPMAIUU, YMEHHIO
oTOMpaTh HH(POPMAITHIO JIJIs1 PEIICHUSI ITOCTABICHHOHN 3a/1a4uu.

KommiekcHoe HCIIOIB30BaHUE B yLIC6HOM IponecCe BCCX BbIINICHA3BAHHBIX TEXHOJIOTUH
CTUMYJIMPYIOT JIMYHOCTHYIO, HMHTEUIEKTYaJIbHYI0 aKTUBHOCTb, Pa3BUBAIOT I103HABATEJbHbBIE



IPOIIECChl, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00anaTh
OyIyIIMI CTICIIMAIIHACT.
OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIFOYAIOT B CEO0sI:

— paboTta B MaJbIX rpyImnax (KoMaH/ie) - COBMECTHasl e TeIbHOCTh CTYJIEHTOB B IPYIIIE MO/
PYKOBOJICTBOM JIM/IEpa, HAIIPABJICHHAs HA peIlIeHHEe 001 3a1auu MyTEM TBOPUYECKOTO CIIOKCHHS
pe3yNbTaTOB HWHAMBUAYAIbHONH pabOThl UJIEHOB KOMAHIbI C JEJIEHHEM IIOJIHOMOYUH U
OTBETCTBEHHOCTH;

— TMPOEKTHAsl TEXHOJIOTUS - UHIWBUyaTbHAS WM KOJUIEKTUBHAS JI€ATEIbHOCTh 110 0TOODY,
pacrpeziefieHUI0 U CUCTeMaTU3allii MaTepuaa Mo OMNpeesieHHON TeMe, B pe3ysibTaTe KOTOpOon
COCTaBJISIETCS IPOEKT;

— aHaJ M3 KOHKPETHBIX CUTyallUd - aHaJu3 PeajbHBIX MPOOJIEMHBIX CUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JacTH MpOo(deCCHOHATBHOU NEATENbHOCTH, U MOUCK BapUaHTOB
Jy4lIUX PELIEHUN;

— pa3BUTHE KPUTHUECKOTO MBIIILICHUS — 00pa3oBaTeIbHasl JeATEIbHOCTD, HAllpaBJIeHHAs Ha
pa3BUTHE Y CTYIEHTOB Pa3yMHOr0, pe(IeKCUBHOTO MBIILJIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJEU U YBUJIETh HOBbIE BO3MOXKHOCTH.

[Tonxonm pa3dbopa KOHKPETHBIX 3aJa4 W CUTyalUd [IMPOKO HCIIOJNB3YeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMM BO BpeMs JIEKLUH, JJaOOpaTOPHBIX 3aHATUA W aHaIU3a
pPE3yNbTaTOB CaMOCTOSITENIbHON paboThl. DTO OOYCIOBIEHO TEM, YTO NIpPHU HCCIEAOBAHUU H
pELIEHNH KaX/10i KOHKPETHOM 3a1a4i UMEETCs, KaK [IPaBUII0, HECKOJIBKO METOJIOB, a 3TO TPEOyeT
pa3bopa U OIEHKH 11eJI0il COBOKYITHOCTH KOHKPETHBIX CUTYallUuH.

KOJINYeCTBO
Hcnosb3yemble HHTEpAKTUBHBIE 00pa30BaTe/ibHbIE
Cemectp | Bun 3ansitus HHTEPAKTHUBHBIX
TeXHOJIOTHHU
4acoB
IIpakTnueckue 3aHATUSA B pexuMax
JIP B3aMMOJICICTBUS «IIPENOJABATENb — CTYIEHT» U 10
«CTYIEHT — CTYJIEHT»
Hroro 10

Hpumeuanue: JI — nexyuu, 113 — npaxmuueckue 3auamus/cemunapst, JIP — nabopamopnuie 3amusmus, CPC —
camocmosmenvhas paboma cmyoenma

Tewmbl, 3a1aHusg M BOIPOCHl JJII CaAaMOCTOSITENIbHOM paboThl Mpu3BaHbl CHOPMHUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpacIIUpSTh U YIIyOJIATh 3HAHMS,
MOJIyYEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATHIM.

IToxxoxa pazbopa KOHKPETHBIX CUTYalli MIUPOKO UCTIONIb3YyeTCsl KaK MperoiaBaTesieM, Tak
U CTYACHTAaMH IIPU NMPOBEICHUH aHAJIN3a PE3YJIbTATOB CAMOCTOSATEIbHON PaOOTHI.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/0POBbsSI IIPELYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIIMH ¢ UCIOJIb30BaHNUEM JIEKTPOHHON MOYTHI.

JUia nu1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-JBUTATEIBHOTO anmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/0pPOBbsSI IIPEyCMOTPEHA OpraHu3alus
KOHCYJIBTALIUM C UCIIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

JIaHHBINA TepeyeHb MOXET ObIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0yJaromuxcs.



4. OneHoYHbIE U METOAUYECKHE MATEPHAbI
4.1 OueHouHble cpeAcTBAa UIS TeKYHIero KOHTPOJSA  YCIEeBaeMOCTH H
MPOMEKYTOYHOM aTTeCTAUMHU

OneHouyHble CpeACTBa MpeIHa3HAYeHbl MJIsi KOHTPOJS M OLEHKH 0Opa3oBaTeIbHBIX
JOCTHIKEHUH O00YUJaIoONIUXCsl, OCBOMBIIHMX IPOTPaMMy YUeOHOW JHCHIUILIMHBI «YTIpaBlieHUE
JKU3HEHHBIM 1uKIIoM M -tipomykTa».

OneHouHbIEe CpPeCTBA BKIIOYAET KOHTPOJIbHBIE MaTepUaibl Ul MPOBEACHUS TeKyIero
KOHTpOJIA B (oOpMe TECTOBBIX 3aJaHMi, PAa3HOYPOBHEBBIX 3aJaHUIl, U MPOMEKYTOUYHOM
arrecTanuu B GopMe BOMPOCOB U 3aJaHUI K 3a4ETy.

OneHouyHble CpeiCTBa [UIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0POBbSI BEIOMPAIOTCS C YIETOM UX UHIUBUAYATBHBIX ICUX0()HU3MIECKIX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBATIUAAM U JIUIIaM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMU 3/10POBbSI
IIPEIOCTABIISAETCS ONOJHUTEIBHOE BpEeMs JUIsl IOATOTOBKHM OTBETA HA SK3aMEHE;

— IIPU MPOBEICHUU MPOLIETYPHl OLICHUBAHUS PE3yIbTATOB 00YUEHUS HHBAIUOB U JIUIL C
OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU 370POBBS MPETyCMATPUBACTCS MCIIOIH30BAHUE TEXHUUECKHUX
CPEIICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTHbHBIMA OCOOCHHOCTSIMHU;

— IIpU HEOOXOAUMOCTH JJIsi 00YYAIOIIUXCS C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOyUYEHHsS 110 JAUCHUILUIMHE MOXKET
MIPOBOAMUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaTOB OOY4YEHHsS WHBAJIUAOB U JIUIl C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 1O JUCHUILTUHE (MOAYNIO) MpeaycMaTpUBaeT MPelOoCTaBlICHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOU (popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBLHOTO amnmnapara:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

CTpyKTypa OllEeHOYHBIX CPEICTB AJIS TeKylIeil U MPOMeKYTOYHOH aTTecTaluu

Kong HaunmenoBanue
Ne | KonTpomupyeMbie pa3iensl (TEMBI) | KOHTPOJIHPYEMOM OIICHOYHOTO CPEJICTBA
n/n JUCHUAILIAHE* KOMIIETEHI[UH N [IpomexxyTrodHas
Texymmuii KOHTPOJIb
(vnm ee yacTn) aTTecTanus
BBeznenue B ynpasieHue DL-1.1; DL-1.2;
JKM3HEHHBIM 1ukioM MU- DL-1.3; DL-3.1; | Jlabopamopnas
MPOIYyKTa LC-1.3; LC-4.1; | paboma I
LC-4.2
Unes n ananu3 TpeboBaHUt DL-1.1; DL-1.2; | Jlabopamopnas
DL-1.3; DL-3.1; | paboma 2
LC-1.3; LC-4.1;
LC-4.2
[IpoexTrpoBaHNe apXUTEKTYPHI DL-1.1; DL-1.2; | Jlabopamopnas
NN-cucrem DL-1.3; DL-3.1; | paboma 3
LC-1.3; LC-4.1;
LC-4.2,LC-7.1

Bonpoc na 3aueme 1-2

Bonpoc na 3aueme 3-4

Bonpoc na 3aueme 5-6




PazpaboTka u 00ydenue mojenen DL-1.1; DL-1.2; | Jlabopamopnas Bonpoc na 3aueme 7-8
4 DL-1.3; DL-3.1; | paboma 4
LC-1.3; LC-4.1;
LC-4.2
TectupoBanme n Banuaamus M- DL-1.1; DL-1.2; | JlabopamopHas Bonpoc na 3aueme 9-10
5 pereHui DL-1.3; DL-3.1; | paboma 5
LC-1.3; LC-4.1;
LC-4.2,LC-7.1
Hermoit u naTerpars M- DL-1.1; DL- Jlabopamopuas Bonpoc na 3aueme 11-
MoOJele 1.2: DL-1.3; paboma 6 12
6 DL-3.1; LC-
1.3; LC-4.1,
LC-4.2,LC-71
MOHHUTOPHHT U 00CITYKUBAHUE DL-1.1; DL-1.2; | Jlabopamopnas Bonpoc na 3aueme 13-
7 WU-npoaykra DL-1.3; DL-3.1; | paboma 7 14
LC-1.3; LC-4.1;
LC-4.2
OTHKA, pETyINPOBAHUE H DL-1.1; DL-1.2; | Jlabopamopras Bonpoc na 3aueme 15-
8 oesomacuocts MU DL-1.3; DL-3.1; | paboma 8 16
LC-1.3; LC-4.1;
LC-4.2

HOK333Te.]'[l/l, KPUTECPHUHA U HIKAJIa OHEHKHA C(l)OpMI/IpOBaHHI)IX KOMIIeTeHI Uil

CootBercTBe IOPOrOBOMY VPOBHIO OCBOCHMS KOMIETEHLUUH IJITAHUPYEMbIM
pe3yibraTaM OOyueHHS U KPUTEPUSM UX OLICHMBAHUS (OLICHKA: YOBJETBOPUTEIHHO /3a4TEHO):

DL-1 Cnocooen npumenams u (unu) papadbamovieams apxumexKmypul 2iy00Kux
HeUpOoHHbIX cemeil
DL-1.1 Crioco6eH 00BSICHATh M TPUMEHATh MaTEMAaTUYECKHE OCHOBBI HEMPOHHBIX CETeH,

BKJTIOYAs pacyeT IpaJIueHTOB, METOIbI ONTHUMHU3AIIUH U AITOPUTM 00paTHOTO
pacripocTpanenus omuoku (backpropagation), 11st 3¢ (peKTHBHOTO 00yUYEeHHUS
MOJIETIEH.

3Hath: ba3zoBble NPUHLIUIIBI PAOOTHI I'PAJAUEHTHOIO CIIycKa U 00paTHOTO
pacrpocTpaHeH s, UX BIMSHUE Ha BPEMsI U CTOUMOCTh OOY4EHUS; THITOBBIE
po0IeMbl CXOJUMOCTH (Harpumep, nepeoOyueHue, 3aTyXarouue rpaueHTsl) 1
yIpaBiIeHUYECKHE METO bl X pelieHus (coop Oonbiiero o0bema JJaHHBIX,
ayrMeHTalMsl, OCTAHOBKA OOY4EHUS).

VYmerts: YUnTtaTh U MHTEpHIpeTHpoBaTh rpaduku o0yuenus (loss/accuracy curves)
JUTST IPAHSITHS PEIIEHHUH O MTPOAODKEHIH YKCIIEPUMEHTOB, N3MEHEHHUH
TUIEepHapaMeTpoB WINM OCTAHOBKE HEYCIEITHOTO HalpaBJIeHuUs; INIAHUPOBATh
BbIUKCIUTENbHBIE pecypebl (Ot ke GPU-yacoB) moa nuki o0yyeHus: MOJeNeH.

Bnanets: Metogamu KoHTpOJIst 3 (HEKTUBHOCTH TTpoliecca 00yueHus Kak
YIPaBIEHYECKOTO MIPOLEcCca; HABBIKAMM ITIOCTAHOBKH 3a/1a4 10 OTIAAKE U
ONTUMU3AMH 00yueHus 111 ML-uHXeHepoB.

DL-1.2 CriocobeH peann3oBbIBaTh HETITyOOKHE HeHpOHHBIE ceTH (nepuenTponsl, MLP),
BbIOMpATh KOJMYECTBO U pa3Mep CI0EB, MOAXO0AsIINE GYHKIIMN aKTUBALUH U
(GyHKLIMY TOTEePh AJIs peIieH s 3a/1a4 KJacCU(UKALUU U PETPECCHH
3unarb: O6nacT NpUMEHEHUsI HETTTyOOKUX ceTelt Kak ObIcTporo u 3¢ (GeKTUBHOTO
MHCTpyMeHTa Juisl nporoTunuposanus (MVP) u nposepku runores o
NPUHIUIHAIBHON PeIIaeMOCTH 3a/1a4H.



DL-1.3

DL-3

DL-3.1

LC-1

LC-1.1

VYwmers: [Ipunumats peleHre o 10CTaTOuHOCTH ipocToit mojaenu (MLP) nns
MIEpBOM BEPCUM MPOIAYKTa WIH ISl KOHKPETHOM M03a/1a4u; OLICHUBATh
KOMIIPOMHMCC ME¥K]y CIOKHOCTBIO MOJIENIA, CKOPOCTBIO BBIBOJIA U TOYHOCTBHIO B
KOHTEKCTe OM3Hec-TpeOOBaHUM.

Bnanets: HaBblkamu IUIaHUPOBAHUSI UTEPATUBHOTO MPOLECCA YIyUIIECHUS
MOJIEJICH: OT MPOCTHIX K CIOKHBIM, C TIOCTOSIHHOW Banualueil Ou3HeC-IIeHHOCTH.
Cnoco0eH NpUMEHSATh COBPEMEHHBIE apXUTEKTYPhI INIYOOKHUX CETeH Ui pelieHus
Pa3IMYHBIX 33J]1a4, IOHUMAsi UX BHYTPEHHIOIO CTPYKTYPY U OCOOEHHOCTH
00yJeHUsI.

3nare: CymiectBytonue moaenbhbie Xaobl (Hugging Face, TensorFlow Hub),
9KOCUCTEMY MPeoOYyUEHHBIX MOJIeeH, X JTUIEH3UHU, OTPAaHUYECHUS U CTOUMOCTD
UCTIONIb30BaHusT; MeToonoruto Transfer Learning kak cmocoba CHUKEHHS 3aTpaT U
BPEMEHH Ha pPa3paboTKy.

Ymeth: OnieHHBaTh CTpaTeTHYEeCKe PEIICHUs: UCII0NIb30BaTh roToBoe API,
1000yUUTH MPe100yUeHHYIO MOEIh HITH pa3padaThIBaTh C HYJS; IUIAHUPOBATh
paboThl 0 TOHKOM HacTpolike (fine-tuning) 1 BaUJaIMN KaueCcTBa
aJalITUPOBAHHBIX MOJIEIICH.

Buianers: HaBbikaMu ynpaBiIeHHs IPOLECCOM MHTETpaluu CTOPOHHUX Al-monenein
B IIPOAYKT, BKJIIOUAsl OLIEHKY PUCKOB U IIPABONIPUMEHEHHS.

(I1) Cnocooben npumenams u (unu) papadamoviéamsy an2opummol, MEMOObl U
MexXHO0102UU KOMNbIOMEPHO20 3PEHUSA

[Tpumensiet (MpoBOAs BEIOOP U SKCIIEPUMEHTBI) U3BECTHBIE AJITOPUTMBI U
OMOIMOTEKH KOMITBIOTEPHOTO 3peHus, Mpeo0yyeHHbIe IITyOOKHe HelpoceTeBble
MOJIENU /IS IPUKIIAIHBIX 33]a4 aHaJIN3a U300pakeHU 1 BUIEONOTOKa, U
HE00X0UMOCTH A000y4as U BaIUIUPYs HAa COOCTBEHHBIX HA0Opax JaHHBIX
3Hatb: OcHoBHBIE 3a1aun CV (neTexius, kiaccuukanus, CerMeHTalus), ux
MPUKIIAIHYIO LIEHHOCTD JUIsl OM3HEca; 0COOEHHOCTH sKU3HEHHOTro 1uKia CV-
IPOAYKTOB (KJIIOU€Bas poJib IaHHBIX, Pa3METKU, ayTMEHTAIUHN).

VYmers: JlekoMno3upoBatk OU3HeC-TpeOOBaHMsI B KOHKpeTHBIE 3a1aun CV ms
IIOCTAaHOBKH KOMAaH/IE, BI)I6I/IpaTI) " BaAJIMAUPOBATH METPUKH Ka4€CTBA, KOTOPLIC
KOppenupytoT ¢ 6uzHec-merpukamu (KPI).

Brnagers: [Togxomamu k MIaHUPOBAHUIO U KOHTPOIIIO ATAMOB cOOpa U pa3MeTKH
JTAHHBIX — CaMOro pecypcoeMkoro 3tana B CV-mmpoekrax.

Cnocooen nposooums ananus dOusnec-npoodaIem ¢ OUYeHKOI nepcneKmueHocCmu
npumenenus HH ona ux pewienus, ocyuwyecmeisims nOCMAano8Ky 3a0auu
MAWUHHO20 00yuenus, hopmynuposams mpedosanus Kk cucmeme UH
®dopmanusyer OU3HEC-1IeTM 1 BhIpabaThIBaeT MO HUX cTpaTerun BHeapenus NN
3HaTh

Kax TpanchopmupoBats Ou3HEC-11€TH B U3MepUMbIe MeTpuku 111 U -pemienwnii u
KaKHe CyIIeCTBYIOT cTpaTeruu BHeapenus UU (munot, habpuka Mmozaenei,
wiatdopma) ¢ oueHKol uxX 3¢ (HEKTUBHOCTH U PUCKOB.

Ymers

JexoMmio3upoBath Ou3HEC-3aa49y J0 TPeOOBaHMI K JAHHBIM U MOJIEIH, BEIOUPaTh
ONTUMATFHYIO CTPATETUIO BHEJPEHUS MO OFOKET U 3PETIOCTh KOMITAHUH, a TAKKe
paccunThiBaTh npeaBaputenbHbiii ROI MM -ipoekTa.

Bnanets



LC-1.3

LC-4
LC-4.1

LC-4.2

LC-7

LC-7.1

Metonamu oT OU3HEC-IIENH 10 TOPOKHON KapThl BHEAPEHUS, HABBIKAMH
npuoputusanuu M-keicoB u coriacoBaHus CTPATETUH C PYKOBOJICTBOM Ha S3bIKE
OU3HEC-1IEHHOCTH.

["'0TOBUT M BEAET NOKYMEHTHI JUIsl peanu3alu npoekros B odonactu N
3nath: [Tomubii koMIuiekT qokymeHToB 1o JKII MU -nipoaykra (Ycras, bakior
npoaykTa, Moaensabie kaprouku (Model Cards), OT4eTsl 0 BauIaIum).

YMeTh: AgantupoBarh JOKYMEHTALMIO Ul Pa3HbIX ayJUTOPHUI (TON-MEHEKMEHT,
KOMaH/1a, 3aKa34MK), BECTU "’KUBYIO" TOKYMEHTAIMIO, OTPAXKAIOIIYIO TEKYIee
COCTOSIHUE MPOJAYKTA.

Bnaners: MacTpyMenTamu yrpasienus nokymenraiueit (Confluence, Notion) u
nrabjaoHaMu KITr04YeBbIX apTedaktoB (Hanpumep, Model Card nst
JIOKYMEHTHUPOBAHUS MOJIETIN ).

Cnocoben ynpasname npoyeccom rHcusnennoz2o yukna HH-npodykma
OcymiecTBIsIET 3aMyCK U BeJeHue mpoekTa B obnactu MU, B Tom uncie
IUTAHUPOBAHKE U KOHTPOIIb 33]1a4, OILICHKY PECYPCOB

3Hath: Metosl onleHkH Tpyno3arpaTr B R&D-npoekrax (planning poker, onenka
0 aHaJIOTHH), TPUHLIUIIBI IITIaHupoBaHus pecypcoB (Data Scientists, ML-
umxenepsl, GPU-undpactpykrypa).

VYmerts: CocraBnars Uepapxudeckyto ctpykrypy padot (WBS) s U -nipoekra,
IUIAHUPOBATh SKCIIEPUMEHTBHI, OLIEHUBATh OIO/DKET Ha BBIUMCICHHS U JaHHBIE.

Brnagers: MHCTpyMeHTamMK yripaBieHus poekTaMu (Jira) ¥ HaBbIKaMU MTPOBEICHHUS
Agile-niepemonmii (TI1aHUPOBAHUE CIIPUHTA, PETPOCTICKTUBA).

KoopauHupyer u KoHTposupyeT padoTy KOMaH/I MTPOEKTa C LENbI0 TOCTHKEHHS
00X 1eel MpoeKTa

3natb: Pomu B kpocc-pyHKIMOHaNBHOM Al-KOMaHe, 30HBI OTBETCTBEHHOCTH,
MOJICTIH IPUHSATHUS PEIICHUN U Pa3pelieHns] KOH(QINKTOB.

Ymetn: CraButh SMART-3a1aun, generupoBarh MOJIHOMOYNS, TIPOBOANUTH
s¢dekTUBHBIE COBELIaHM 0 CHHXPOHU3AINHU (Sync meetings), obecrieynBaTh
PO3pPavyHOCTh MPOoIEcca.

Bnagers: HaBbikamu pacunmuranmu, Texuukamu oopatHoii cBsa3u (Feedback) u
OCHOBaMHU JIMJIEPCTBA JUIsl MOTHUBAIIMU KOMaH/IbI.

Cnocoben ouenusams u NPOZHO3UPOBAMb IKOHOMUYECKUE U COUUATbHBIE
Ihpexmuvt om eneopenusa HHU ¢ KoHKpemnou opzanuszayuu uiu ompaciu
OO0O0CHOBBIBAET JOCTHKUMOCTE TEXHUKO-DKOHOMHYECKMX IToka3areneil MU 3a cuér
BHEJIPEHUS Pa3TUYHBIX METOIUYECKUX U TEXHOJOTUUECKUX PEIIeHUIN

3Hath 6a30BbIC ATAMbI )kH3HEHHOTO IMKIa M -iponykTa (0T cOopa JaHHBIX 10
MOHUTOPUHTA B TIPOIYKTUBHOM CpeJie) U MOHUMATh, Ha KaKUX dTalax KaKkue
METOJAMYECKHE U TEXHOJIOTHYECKUE PEIICHHS] KpUTUUECKU BIUSAIOT HA TEXHUKO-
SKOHOMHUYECKHE moka3atenu (3aTtparsl Ha GPU, latency, F1-mepy).

YMeTh A7 HOPOTrOBOTO YPOBHS MTPOU3BOJUTH MPOCTYIO OLIEHKY «UTO Oy/IeT,
ecJd...» (Harpumep, 3aMeHuTh batch-uHdepenc Ha real-time) u pukcupoBath
n3meHeHus B pacuerax OPEX 1 ToYHOCTH B MPOEKTHON JOKYMEHTALINH.



Bragets HaBBIKOM COCTaBJICHHSI TAOJIHIl CPABHEHHSI METOMYECKUX H
TEXHOJIOTHYECKHX PelIeHH ¢ KoJoHKaMH «I(P(EKT Ha METPUKH KaueCTBa» U
«O(deKT Ha CTOMMOCTH BIAJACHUS» JIS PE3EHTAIMN CTEUKXOJIIepaM.

BnaneTts mpakTukoii 3amycka 6azoBoro A/B-tecra Ha npotorune UM-npoaykra,
9TOOBI SMIMPUUYECKU TOATBEPAUTD (MM OIPOBEPTHYTH) JOCTHKUMOCTD
3aMJIaHUPOBAHHBIX MOKa3aTeNiel Mpy BEHIOPAHHOM PELLICHUU.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATEPUAJIbl, HE00X0AMMbIe 1JIsl OLleHKH
3HAHM, YMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XapPaKTePHU3YKWIIUX 3TANbI
(popMupoBaHus KOMIIeTEHIIMI B IIpolecce 0CBOEHHUS 00pa30BaTeILHON NPOrPaMMbI

Ilepeuenv KoHmMpoOLHLIX 3a0aHUL
1. TectoBble 3a1aHUs (3aKPBITHIE BOIIPOCHI)
[Ipumep 1. Kaxoit unctpyment HE ucnonssyercs ans monutopunra ML-monenei?
a) Prometheus
0) Grafana
B) TensorBoard
r) Jenkins (IpaBUIIbHBIN OTBET)

[Tpumep 2. Kakoit meTos1 moMmoraeT oOHApyKUTh bias B TaHHBIX?
a) SHAP

0) k-mean

B) LIME

r) Fairness Indicators (mpaBuiIbHBIN OTBET)

2. [IpakTudeckue 3a1anus (MUHH-KEICHI)

3ananue 1.

"KoMmmnanus pazpaboTana MoJenb paclo3HaBaHUs JIMII, HO TMOCJE AETUIOs 0Ka3aaoch, U4TO
OHa TUIOXO paboTaeT Ha JIOJMX C TEMHBIM OTTEHKOM KOkH. Kakue maru Hy>KHO TpeAnpuHATh?"

Kpurepuu onenku:

Amnanu3s bias B nanubix (1 6amn).
[Ipemnoxenue meto10B 1000yueHus (1 6amm).
[Tnan TectupoBanus nociue nopadotku (1 6amn).

3ananue 2.

"Mogens B production crana naBaTh ommOku yepe3 3 Mecsia padotsl. Kakue Bo3MOXKHbBIE
IIPUYMHBI U KaK 3TO UCIIPABUTH?"

Kpurepun onenkn:

l'unoresa o apudTe nanubix (1 6amn).

[Ipennoxxenne HHCTpYMEHTOB MOHUTOpUHTA (1 Oam).

Crparerust nepeoOydenus moaenu (1 6amn).

3. CuryanuoHHbI€ 3a/1a4u (YCTHBII OTBET)

Bomnpoc: "Kak Obl BBl CIPOEKTUPOBAIIA CUCTEMY PEKOMEHIALUM Il UHTEPHET-Mara3uHa,
YUMTBIBAS 3TaIbl )kM3HeHHOro nukia M-npogykra?"

OxHugaeMbIif OTBET:

Amnanu3 tpeboBanwmii (1 Gamm).

Br16op apxurextypsl (1 6amn).

[Tnan TectupoBanus u aerwios (1 Gamn).

Pemenue nyist moruTopunra (1 6aimm).



Ilepeuenv kKomnemenyuii (wacmu KoMnemeHyuu), NnPOEEPAEMbIX OUECHOUHBIM
cpeocmeom DL-1.1; DL-1.2; DL-1.3; DL-3.1; LC-1.3; LC-4.1; LC-4.2,LC 7.1

IIpumeps1 1adopaTopHbIX padoT

1. ®opmynupoBka Tunoresbl u coop TpedoBanmii. Pazpadorka T3 mns MM-npoaykra Ha
OCHOBE Kelica

Lenb:Hayuutbest GopmynupoBaTh THUIIOTE3y, COOMpaTh TpeOOBaHUS H COCTABISATH
texuudeckoe 3ananue (T3) s U-npoaykra.

Kpatkoe conepxanue:
1. AHanu3 npeioKeHHOro Kekca (Hampumep, "CucreMa peKoMeHIalui Juisi UHTEpPHET-
Mara3zuHa').
2. ®opMyIMpOBKa TMIIOTE3bI U KIIOYEBBIX MeTpuK ycnexa (KPI).
3. COop TpeboBaHMII OT CTEHKXOJIEpPOB (pojieBas urpa: 3aka3uuk, data scientist,
WHXKEHED).
4. CocraBnenue T3 ¢ ykazaHueMm:
- [lenun nponaykra.
- Orpanuyenwuii (pecypcobl, CPOKH).
- Kpurepues npuemxu.

Kpurepuu onenuBanus:

3auTeHo He 3a4yreno

T3 comepxur Bce KIIOUYEBbIE pasnensl | T3 HENOIHOE WM OTCYTCTBYET
(runoresa, KPI, orpannuenus).
l'umore3a  chopmynupoBaHa mpoBepseMo | ['MMoTe3a HEKOHKpETHAa MM HE CBA3aHa C
(manmpumep, "BHeapeHue — pexkoMeHIaUUi | JaHHBIMU

YBEJIMYUT cpeiHui uek Ha 15%").
VYurensl TpeboBaHus pa3HbIX cTelikxonepoB | TpeboBanus coOpanbl GopMaIbHO.

2. [IpoextupoBanue apxurekrypsl M-cucremsl. Beibop Mozeneit 1 MHCTpyMEHTOB
Henb: OcBouth npoexkTHpoBanue apxutekrypbl MU-nponykra ¢ yderom scalability u
production-tpedoBaHwMiA.

Kpatkoe conepxanue:
1. Ananu3 3agaun (kaaccuuKkanus, perpeccusi, reHepamus).
2. Boibop moznenu (Hanpumep, Random Forest vs. HelipoceTs) 1 060cHOBaHHE.
3. ITogGop MHCTPYMEHTOB:
- SI3pik (Python + Oubnuorekn).
- UudpactpykTypa (0611aK0, TOKaTBHBIE CEPBEPHI).
4. CxeMa pabOThI CHCTEMBI (OT TaHHBIX J0 MPEICKa3aHUs).

Kpurepun onenuBanus:

3auTeHo He 3aureno

ApXUTEKTypa BKJIKOYAeT BCe KiIroueBble | OTCYTCTBYET ~ KPUTHYECKHA  KOMITIOHEHT
KOMIIOHEHTHI (JJaHHbIe, Mozelb, API). (HammpuMep, HeT IUIaHa MacITaOUPOBAHUS).
Bri6op MOJICITH obocHoBaH | Mojens BeIOpaHa 6e3 apryMeHTOB.

(TOYHOCTB/CKOPOCTB/PECYPCHI).
VYureHsl orpannyeHus (Hanpumep, latency st | ApxurekTypa HepeanucTudHa 1j1s production.
real-time cucrem).




3. Pa3pabotka u o0yuenue mozaenu (Ha Python). ITonGop runepnapamerpos
Llens: Hayunthcst 00yuaTh MOAETHh U ONTUMHU3UPOBATH THITEPIIAPAMETPEI.

Kpatkoe conepxanue:

1. IToaroToBka gaHHBIX (HOpManu3anus, split Ha train/val/test).

2. O6yuenue 6a30Boit Mmonenu (Hanpumep, Scikit-learn wim PyTorch).
3. Onrumusanus runepnapameTpoB (GridSearch/RandomSearch).

4. dukcanus pe3ynbTaToB (MeTpukn accuracy/F1).

Kpurepuu onennBanus:

3auTeHo

He 3aureno

Kon pabouwnii, Mosens oOydaercs 6e3 ommbok

Kon He 3amyckaercst Wi najgaer

[TonoOpansl runeprnapamMeTpsl, yaydliaronime
METPUKH

['unepnapaMeTpbl HE ONTUMHU3UPOBAHBI

EcTb cpaBHEHHE MUHMMYM 2 MOJIETIEN.

TeCTI/IpOBaHa TOJIBKO OJHAa MOJACIJIb

4. IaTeprperalids U BaJIUIAIUs MOICIIH.

Anam3z SHAP/LIME, npoBepka Ha bias

Ienb: OcBOUTH METOIBI MHTEPIIPETAIIMH MOICIICH 1 BBISBIICHUS bias.

Kparkoe conepxanue:

1. Ananu3 Baxknoctu ¢uueii uepes SHAP/LIME.
2. [IpoBepka Ha fairness (HampuMmep, 1O MOTY/BO3pacTy).

3. Busyanuzanus pe3yiabTaToB (Tpaduku, OTUYET).
Kputepun ornieHnBanus:
3auTeHo He 3aureno

BEIsSIBIIEHBI KIIOYEBEIE (I)I/I"II/I, BJIMAKOIIMUEC Ha
MPCACKA3aHUC

AHanu3 He npoBeJeH

OO6HapykeH U 3aJJOKyMEHTUPOBaH bias (eciau

Bias urnopupyercs

€CTh).
Otuer BKJIFO4acT PEKOMCHAAINN no | Her BbBIBOIOB
YIYUIICHUIO

5. TectupoBaHHe MOJENU Ha pealbHBIX JaHHBIX. A/B-TecTupoBanue
Hens: HayunThcst BamuanpoBaTh MOJIEb HAa HOBBIX JTAHHBIX M MPOBOAUTH A/B-TecThl.

Kpartkoe conepxanue:
1. Paznenenue qaHHbIX Ha A/B-Tpynmsl.

2. CpaBHeHUE METPUK (KOHBEPCHSI, OIIUOKH).
3. Cratuctuueckuii ananus (t-test, p-value).

Kputepuu ornieHuBaHus:

3adTeHo He 3a4yreno

ITpoBenen koppekTHblii A/B-Tect Her cpaBHeHus rpymnn

OmnpeneneHa CcTaTUCTHYECKAss 3HAYUMOCTH | Pe3ylbTaTel HE HHTEPIPETHPOBAHBI
pasznuuui

Crienanbl BBIBOJIbI O IPUMEHUMOCTH MOJIeNN | BBIBOJIBI OTCYTCTBYIOT

6. Jlemtoii moaenu ¢ ucnoab3oBanrem FastAPI/Flask
enb: HayunThes pazBepthiBaTh MOaeb kak REST API.

Kpatkoe conepxanue:




1. Coznanue API-sHanonHTa 1715 NpeCKa3aHui.

2. TectupoBanue yepe3 Postman/curl.
3. HokymenTanus (Swagger/OpenAPI).

Kpurepuu onieHuBanus:

3aureHo

He 3aureno

API Bo3BpaliaeT KOppEKTHbIC MPEACKa3aHUs

DHJITOUHT HE paboTaeT

Ects MunnManbHas JOKYMCHTAlHUA

JlokymeHTanus OTCyTCTBYET.

Konx seutoxen B Git

HCXO,Z[HI/IKI/I HE IPEIO0CTABJICHBI

7. Konreitnepuzanus u pazsepteiBanue (Docker)
Lenb: YmakoBats Moaenb B Docker-koHTeliHep /Uit IEpEHOCUMOCTH.

Kpatkoe conepxanue:

1. Hamucanue Dockerfile mis APL
2. COopka 1 3amycK KOHTeHHepa.

3. [IpoBepka AOCTYIMHOCTH CEpBHUCA.

Kputepuu oniennBanus:

3aureHo

He 3aureno

KownTeitnep 3amyckaetcst 6e3 ommook

Omubku pu cOopKe/3amycke

CepBI/IC HAOCTYIICH IO CCTU

Her nocryna x API u3Bne

Dockerfile ONITUMHU3UPOBAH
CTEHHKH )

(MynbTH-

Hcnonb3yetcs 0a30BbIi oe3

OIITUMH3 a1

obpas

8. Anann3s stndeckux puckos MM-npoaykra
enp: HayunTsCs BBIABIATE STUYECKHE U ITpaBOBbIe pucku 1.

Kpartkoe conepxanue:

1. Pa36op keiica (Hampumep, cucTeMa KPETUTHOTO CKOPHHTA).
2. Anaym3 Ha bias, quckpumuHanuo, GDPR-coBMecTHMOCTD.

3. PexomMeHmanuu 1Mo CHIKEHHUIO PUCKOB.

Kputepuu onieHuBaHus:

3auTreHo

He 3auteno

BrrsiBaensl MHWHUMYM 2 3THYECKHUX pHUcCKa.

Pucku He 0OHapy>KeHbI

[IpenyioxkeHsl MEpBI IO UX YCTPAHEHUIO

Her npaktryeckux peKkoMeHaaum

YureHsl TpeGoBaHuUs GDPR
MIPUMEHHMO).

(ecnmm

HpaBOBBIC ACIICKTBI ITIPOUTHOPUPOBAHEIL.

3ayeTHO-3K3aMeHAMOHHbIE MATEePHUAJIbI IJIsl IPOMEKYTOYHOM aTTecTaunu (3a4er)

BOHpOCI)I AJISl MOATOTOBKH K 3a49€TYy

Pa3nen 1. Beenenue B ynpasneHue )Ku3HeHHBIM 1KiIoM M -ipoaykra
1. Maiite onmpenenenue xxu3HeHHOro nukia M-npoxykra. HazoBuTe KiIto4eBhIE ATAITHI.

2. Yem otimuaetcst MLOps ot DevOps?

Paznen 2. nes n ananus tpeboBaHui

3. Kakue MeTo/1pI HCHIOIB3YIOTCS Tt cOopa TpedoBanwmii k UM -iponykTy?
4. Yto takoe MVP B kontekcre U? IIpuBenure npumep.




Pazgen 3. IlpoektrupoBanne apxutekTypsl M-cucrem
5. Kakue (hakTophl BIUSIOT Ha BEIOOP apXUTEKTYPhl HEHPOHHOM ceTu 1t production?
6. Kak onieHrBaeTCss KOMIIPOMHKCC MEX/y TOUHOCTHIO MOJICIH U €€ MTPOU3BOIUTEIHLHOCTHIO?

Paznen 4. Pa3paboTka u o0y4ueHne Mojenen
7. Kakne meTonpl naTepIipeTaniu Mmoaeneit (XAl) Bel 3Haere? ['1e OHM IPUMEHSFOTCS?
8. Kak MO>xHO OOHApYXHTh U yCTPaHUTH cMeleHne (bias) B 1aHHBIX?

Paznen 5. TectupoBanue u Banunanua M-pemennit
9. Kakue MeTpuKu HCIOIB3YIOTCS ISl OLCHKH KayecTBa Mojeiu B production?
10. Yro Takoe A/B-tectupoBanue B koHTekcte MN?

Paznen 6. [Jemoit u unaterpamus UU-moneneit
11. Kakue cymecTBytoT criocoOsl pa3sepTbiBanus ML-moneneli (REST API, ONNX, TensorRT)?
12. 3auem Hy>xHa koHTeHHepu3anus (Docker) mst UM -monemneir?

Paznen 7. MonutopuHr u obcnyxuanue UN-mpoxykra
13. Yto Takoe apudt nanubix? Kak ero oOHapyxuThH?
14. Kakue uHCTpyMEeHThl MOHUTOpUHTa ML-Mozesnelt Bbl 3HaeTe?

Paznen 8. Dtuka, perynupoBanue u 6e3omacHocts A
15. Kakune sTrdeckue pucKi BOSHHUKAIOT IpH pa3zpadbotke MN?
16. Kax GDPR perynupyeT UCHIOIb30BaHHUE TEPCOHATBHBIX JaHHBIX B I ?

Ilepeueny Komnemenyuil (uacmu KoMnemeHuuu), nNPOGEPAEMbIX OUCHOYHBIM
cpeocmeom DL-1.1; DL-1.2; DL-1.3; DL-3.1; LC-1.3; LC-4.1; LC-4.2,LC 7.1

4.2 Metoanuyeckue MaTepuaJibl, ONpeAessiiomme NpoueAypbl OHeHUBAHUS 3HAHUIM,
YMEHHUil, HABbBIKOB W (WIH) ONbITA [JAeATEJbHOCTH, XaPAKTEePHU3YKOIIUX I3TAMbI
(popMupoBaHus KOMIETEHIMI

Memoouueckue pekomenoayuu, onpeoensaoujue npoueoypvl OUeHU6aHUA Ha 3aueme:
3adeT MPOBOAUTCS B YCTHOHM, MUCHMEHHON WJIM CMeIIaHHOW QopMme (Ha yCMOTpeHHE
IpernoJiaBaTess) U OLlEHUBAET:
- 3HaHHUE TEOPETHUUECKUX OCHOB (OTBETHI HA BOIIPOCHI).
- [IpakTHyeckue HaBBIKM (3aIIKTa JJAOOPATOPHBIX PadoT).
- YMeHue peniath NpuKIaaHbie 3a1auu (pa3oop KeHcoB).
[Ipouenypa oueHuBaHus.
Teopernueckas 4acTb (OTBETHI Ha BOIIPOCHI)
- CTyZeHT oTBe4aeT Ha 2—3 BOIIPOca U3 CIHUCKA (pa3HbIE pa3/eibl).
Kpurepun onienkn orsera:
bann Kpurepuii
[TonHbINA OTBET, IPUMEPHI, CBSA3b C IPAKTUKON
YacTuuHblid 0TBET 0€3 omnOoK
HeBepHBbIll OTBET WJIM OTCYTCTBHE OTBETA

o |IN

[IpakTudeckas yacTh (J1abopaTopHbIe pabOThI)

ITpoBepsieTcst MoJIHOTA BHIMOJIHEHHS U Ka4eCTBO KOa/0TUETOB.
Kpurepunn:

3auteHo: Bce paboThl caanbl, Koa paboTaeT, eCTh aHAJIN3 PE3YIbTaTOB.
He 3aureno: [Ipomyck >2 paboT, KpUTHUUYECKHUE OITMOKH B PeaTM3aIiH.

Ixkama oneHUBaHUA
3adeT CTaBUTCS, €CIIH:



Teopus: Habpano >50% GamnoB (MUHUMYM 3 U3 6 32 OTBETHI).
[Tpaktuka: Cnansl Bce 1abopaTopHbIe (TomycKaeTcsi | He3adeT ¢ mepecaaveii).

O1neHOYHBIC CpENCTBA Ui MHBAJIUAOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI BRIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX ICUX0(DHU3MIECKIX OCOOCHHOCTEH.

— IpY He0OXOIMMOCTH MHBAIH/IAM | JIUIIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
MIPEIOCTABIISICTCS TOMOIHUTEIBHOE BpEeMsI JUIS TOATOTOBKH OTBETAa HA SK3aMCHE;

— IIPH TPOBENICHUH TIPOIICAYPHI OIICHUBAHUS PE3yIbTATOB 00YyUCHHSI MHBAIUIOB H JIUIL C
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3I0POBbSI MPEAYCMATPUBACTCS HCIIOJIB30BAHUE TEXHUYCCKHX
Cpe/ICTB, HEOOXOIMMBIX UM B CBSI3U C UX WHIUBUIYAIbHBIMUA 0OCOOCHHOCTSIMH,

— TIPH HEOOXOAMMOCTH JIJIsi OOYJAIOIIUXCS C OTPAHMYEHHBIMHA BO3MOXXHOCTSIMU 3/I0POBbS
U WVHBAIWIOB TIPOIEIypa OIICHUBAHUS pPE3YJIbTAaTOB OOYUYEHHs [0 JUCIUILUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO ATAIOB.

[Iporienypa oneHUBaHUsI PE3yJbTATOB OOYYCHHS WHBAIUIOB M JIUI[ C OFPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBBS TI0 JUCIHMILIMHE TPEIyCMaTPUBACT MPEIOCTaBICHUE HH(POPMAIIUU B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM X 370POBbS M BOCIIPUSATHS HH(POPMAIIHH:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIJ1st I ¢ HApYIICHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

4.3. MeroanuyecKkue yKa3aHusl 110 OPraHM3aluy BEIYUCIUTEIbLHON HHPPACTPYKTYPbI

YcioBus NpUMEHEHUA:

- Kypc paccunran Ha cTyaeHToB 3-ro roja oOyuenus (5 cemectp).

- Hanunume nocryna x BeruuciautenbHbsiM pecypcam (GitLab, o0naunbie niaargopmsl
st ML, GPU/CPU).

- Hndpacrpykrypa Bxmrouaer CI/CD (GitLab Runner), aBroTecTsl 17151 mpoBEpKU
71a00paTOPHBIX PabOT, A0IOHHBIE PENO3UTOPUH JUIA yIipaBieHus npoektamu UH.

Henn, 3a1aun 1 o:kuIaeMble Pe3yabTAThI:
Memnu:

- ObecrneynTh CTYIEHTOB MHCTPYMEHTAMU JJIs1 YIIPaBJICHUs )KU3HEHHbBIM KoM WU -
IPOAYKTOB (OT pa3pabOTKH JI0 JETIoN).

—  IlpuButsb HaBbIKK paboThl ¢ MLOps-uHCTpyMeHTaMu (BEpCHOHUPOBAHUE TAHHBIX,
MOHHMTOPHUHT MOJEJIEN).

3ajaum npenogaBaTeisi:

1. Hacrpoiika GitLab st cTyA€HTOB (y4eTHbIE 3aIIUCH, Ta0JIOHBI PEO3UTOPUEB).

2. PaszeptbiBanue GitLab Runner nis aBToMaTnieckoro TeCTUpoBaHuUs KOa.

3. Toxroroska Docker-o0pa3oB ¢ npenycranosineHHbiME Oubanorexkamu (PyTorch,
TensorFlow, FastAPI).

4. Pa3paboTka aBTOTECTOB IS 1aOOPaTOPHBIX paboT (mpoBepka KoppekTHOCTH AP,
METPUK MOJeIel).

5. MWuterpanus nnctpymentoB monutopunra (Prometheus, Grafana) s ananusa
paboter U-moneneii.

O:xunaemMble pe3yJbTaThbl CTYACHTOB:



- Ywmenue pabdotars ¢ Git, Docker, CI/CD.

- HaBbiku pa3BepTtbiBanus moaeneit uepe3 REST APIL

- IloHumanue nporeccoB MOHUTOpUHra U 00HOoBIeHUs: U -ipoayKkToB.
IMopsinok peanuzanuu:

1. GitLab Runner: Hacrpoiika Ha ynanennoit VM (Ubuntu) ¢ Docker.
2. a6aon peno3utopus: Bxitoydaer:

- .gitlab-ci.yml nns aBTOMaTHYECKOrO TECTUPOBAHHS.

—  Dockerfile mis konTeitHEpH3aMKU MOJICIICH.

-  README.md ¢ MHCTPYKIUSIMH 110 UMCHOBAaHHIO KOMMHUTOB U CTPYKTYpE MPOCKTA.
3. Asrortectnl: [IpoBepka:

- KoppekrHoctu npenoOpaboTKy JaHHBIX.

- Paborocnocoonoctn API (FastAPI/Flask).

- CootBeTcTBHs METPUK KauecTBa (accuracy, F1-score).

Ilopsinok NpoBepKH KOPPEKTHOCTH:

Yek-nucr:

—  Peno3utopwuii cTy/ieHTa COOTBETCTBYET IIA0JIOHY.

- Bce aBToTecTsl npoKIEHBI.

- Jokymenrtanus k API opopmrnena (Swagger/OpenAPI).

4.4. Meroan4yecKkue yKa3aHUus M0 OPraHU3aluu JadopaToOpHbIX padoT

YcioBusi npuMeHeHUs:
—  JlaGopaTopHbIe pabOTHI OXBATHIBAIOT BCE ATAIBI KU3HEHHOTO nMkia M -nipoxykTa

(pazmen 2.3.3 PILJT).

—  Hcnomssyrores Python, PyTorch/TensorFlow, FastAPI, Docker.
He.]]l/l, 3aJavYM U OKMAaeMbI€ PE3yJIbTaThbI:

- IIpaxkTnueckoe ocBoeHHE HTAIOB: cOOp TpeOoBaHUi, 00yueHUe MOIeNeH, 1eTUIol,

MOHUTOPHHT.

—  PasBuTHe HaBBIKOB KOMaHIHOH paboTsl (posu: data scientist, ML engineer, product

manager).

3agauu npenogaBartes:

1. PaspaGotka 8 maGopatopHbsix padoT (cooTBEeTCTBYIOT TeMam u3 PI1/]):
- ®opmynupoBka runore3 1 MVP.

- OOyuenune u unrepnpetaius mozenein (SHAP/LIME).

- [Jennoii uepe3 FastAPI u Docker.

- Hacrpoiika aneproB B Grafana.

2. TloxroroBka aBTOTECTOB JJIsi MPOBEPKU KOJA.

IIpumep n1aGopaTopHoii paGoThI:

Tema: /Jennou HH-mooenu ¢ FastAPI u monumopume.
3apaum:

1. Cosgate REST API nns monenu (Hampumep, Kiaccu(uKaul TEKCTa).
2. VYmnaxosats pemnienue B Docker-koHTelinep.
3. Hactpouts Prometheus asist cOopa MeTpuk (Bpems OTBETa, Harpy3Ka).

Kpurepun ouenku:

- API Bo3BpamjaeT KOppeKTHbIE IPEACKA3AHUS.
- Konreiinep 3amyckaercs 6e3 omunOoK.

- Merpuxku BeiBogsTCs B Grafana.

IHopsinok npoBepku:

Yek-nucr:

—  Kopn Beutoxen B GitLab.

- ABTOTECTBI IPOHIEHBI.



- Buneonemonctpanus padotst API (3amuce skpana).
4.5. MeToanueckne yKa3aHusl 110 OPraHU3alUH NPOEKTHOM 1esiTeJIbHOCTH

Ycii0BuS IPUMEHEHHA:

- Kypc 3aBepmaercs koMmanaHbIM TpoekToM (1-3 yenoBeka, 16 4acoB Ha CTyIEHTA).
- Hcnonw3yrores peangbHble KEHChI OT MHIYCTPUATIbHBIX TAPTHEPOB.
Lenau, 3a1aun 1 o:kHIaeMble Pe3yabTAThI:

eau:

—  IlpuMeHUTH 3HaHUS N0 YHPABICHUIO KU3HEHHBIM IIUKJIOM Ha MPAKTHKE.
- IIpopabotats Bce aTansl: oT T3 10 Mpe3eHTaluK 3aKa3uuKYy.

3ajauu npenogaBaTeisi:

1. TloaroroBka KeicoB:

- Onrumwusanus yat-6ota ais 6anka (NLP + MoHuTOpHHT).

- Cucrema nerexunu anomanuii B puteitie (Computer Vision + A/B-Tectsl).
2. ®opmupoBanue T3 ¢ 4eTKUMU KPUTEPUSIMHU OLICHKH.

IIpumep npoexra:

Tema: Bueopenue MH-mooenu 0151 npocHO3UpOBaHUss OMMOKA KIUEHMOS.
JTanbl:

1. Amnanu3 maHHbIX U BeIOOp MeTpuk (F1-score, ROC-AUC).

2. OO0yuenue mozenu ¢ yuetoM ethical bias.

3. Jemuioii Ha obnauHom cepBuce (AWS SageMaker).

4. Hacrpoiika anepToB IIpu IpUPTE TaHHBIX.

Kpurepun oneHku:

- KauectBo Mogenu (MeTpukH).

- CooterctBue MLOps-cTanaapram.

- Ilpe3enTtanus uist CTEHKXOJIEPOB.

ITopsimoxk nmpoBepKu:

Yek-nucr:

- Penosuropuii ¢ JOKyMEHTaLUEN.

-~ Oruer no stuueckum puckam (GDPR, bias).

—  3amnuch JeMOHCTpPAIUU MPOAYKTA.

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJbHON Y4eOHOW JHMTepaTyphbl,

He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHasi 1uTeparTypa:

1. Bratsis, I. Al Product Manager’s Handbook: Build, integrate, scale, and optimize
products to grow as an Al product manager. — 2nd ed. — Packt Publishing, 2024. — 484 p. —
ISBN 9781835882849.

2. Vemula, A. Generative Al Product Management. — Independently Published, 2024. —
124 p. — ISBN 9798329496123

3. Zimelewicz, E., Kalinowski, M., Mendez, D., et al. ML-Enabled Systems Model
Deployment and Monitoring: Status Quo and Problems // Lecture Notes in Business Information
Processing (SWQD 2024). — Springer, 2024. — Vol. 505. — P. 112-131. (Scopus)

4. Weber, M., Schniertshauer, J., Przybilla, L., et al. Streamlining the Operation of Al
Systems: Examining MLOps Maturity at an Automotive Firm // Proceedings of the 57th Annual
Hawaii International Conference on System Sciences (HICSS 2024). — IEEE Computer Society,
2024. — P. 5866-5875. (Scopus)

5. Alves, I, Leite, L.A.F., Meirelles, P., Kon, F., Aguiar, C.S.R. Practices for Managing
Machine Learning Products: A Multivocal Literature Review // IEEE Transactions on Engineering
Management. — 2024. — Vol. 71. — P. 7425-7455. (Scopus)



6. Singh, A., Kalipattapu, S.N., Bhanot, N. Operationalizing Data and Al Capabilities in
Modern Software Engineering Systems // International Journal of Computational and
Experimental Science and Engineering. — 2025. — Vol. 11, No. 4. — DOl
10.22399/ijcesen.4958. (Scopus)

5.2 JlonosiHuTeIbHAS JIATEPaTypa:

1. Yurrakep /., Ap6on /l., Kapomno /. Kak tectupyer Google.: Ilep. ¢ anrn. - Cno.:
W3narensckuii nom "Iutep", 2014.-320c.

2. Buaer TectupoBanus [OnektponHnbiii pecypc]/ Ilpo Tectunr - TectupoBaHue
[Tporpammuoro O6ecnieuenus. URL: http://www.protesting.ru/testing/types/sanity.html

3. Certifying  Software Testers Worldwide [Dnexrponnsiii  pecypc]/ URL:
http://www.istgb.org/

4. Kotnsapos, B.I1. OcHOBBI TeCTHpPOBaHUS MPOTPaMMHOr0 oOecredeHus [DIEKTPOHHBIH
pecypc] : yaeoHoe mocobue / B.I1. Kotnspos. — Dnekrpon. nan. — Mocksa, 2016. — 248 ¢. — Pexxum
nocryma: https://e.lanbook.com/book/100352.

5. Kanep C., @onk /[I., Hryem E. K. — TectupoBanue mporpaMMHOTO OOecIiedeHusI.
OyHIaMeHTalbHbIe KOHIENIIMM MEHeKMeHTa OusHec-npuioxkenuii. — K.: MsmarenscTBO
«dunaCodr», 2001. — 544 c.

6. Cunuupie C. B., Hanrotun H. 1O. — Bepudukanus nporpammuoro odecnieuenus. Kypc
aexkiui MI'Y. — M., 2006. — 158 c.

7. Crenanuyenko U. B. — Meronbl TecTHpOBaHUS MPOrPaMMHOT0 obecriedeHus. YueoHoe
nocodue BI'TY. — Bonrorpan, 2006. — 74

8. Polykovskiy, Daniil, et al. "Molecular sets (MOSES): a benchmarking platform for
molecular generation models.” Frontiers in pharmacology 11 (2020): 565644.

9. Khrabrov, Kuzma, et al. "$\nabla” 2$ DFT: A Universal Quantum Chemistry Dataset
of Drug-Like Molecules and a Benchmark for Neural Network Potentials." Advances in Neural
Information Processing Systems 37 (2024): 36869-36889.

Kongpepenyuu A*:

. https://openreview.net/forum?id=FMMF1a9iFC

. https://openreview.net/forum?id=EIUrNM9U8c#discussion

. https://openreview.net/forum?id=JoO6mtCLHD

. https://aclanthology.org/2024.findings-emnlp.760/

. https://aclanthology.org/2020.coling-main.588/

. https://link.springer.com/chapter/10.1007/978-3-030-72113-8 30
. https://link.springer.com/chapter/10.1007/978-3-031-42448-9 10
. https://aclanthology.org/2024.findings-naacl.288/
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5.3. Illepuoauyeckue u3IaHNUs:
1. Baser manueix kommnannu «Mct Bero» http://dlib.eastview.com
2. Dnexrponnas oubimmoreka GREBENNIKON.RU https://grebennikon.ru/

5.4. UnTepHET-pecypchl, B TOM YHCJie COBpeMeHHbIe NMpodeccHoHATbHbIE 0a3bl
AAHHBIX U MH(OPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBI
Dnekmponno-oudbruomeunwvle cucmemst (O6C):
ABC «FOPAWT» https://urait.ru/
IBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
DBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHb» https://e.lanbook.com
IIpogheccuonanvrnvie 6azvi OaHHbIX

agkrwpneE
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Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubmmoteka (HOB) http://www.elibrary.ru/

[ToHOTEKCTOBBIC APXUBBI BEIYIIMX 3aNa/IHBIX HAYYHBIX KYpHAJIOB Ha Poccuiickoit
nnaTQ)opMe HayuyHbIX )xypHasioB HOMKOH http://archive.neicon.ru

6. HamuonanpHast dSJEKTpoHHas OWOMMOTEKAa  (IOCTYNm K DJIGKTPOHHOW  OMOJIMOTEeKe
muccepranuii Poccutickoit rocynapcerBennoit oubmuoreku (PI'B) https://rusneb.ru/

7.  Ilpesunentckas 6ubnmorexa um. b.H. Enpumna https://www.prlib.ru/

8.  baza nannwix CSD KemOpumkckoro nenTpa kpucrawiorpaduueckux ganaeix (CCDC)
https://www.ccdc.cam.ac.uk/structures/

9.  Springer Journals: https://link.springer.com/

10.  Springer Journals Archive: https://link.springer.com/

11.  Nature Journals: https://www.nature.com/

12.  Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols

13.  Springer Materials: http://materials.springer.com/

14.  Nano Database: https://nano.nature.com/

15.  Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/

16. "Jlexktopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas undopmannonnas cucrema POCCUS http://uisrussia.msu.ru

ISAEE R

HHd)OpMaLﬁ/lOHHble CnpasovHble cCucmemasl

1. KoucynwsranT [Lmtoc - cipaBodHast MpaBoBasi cUCcTEMa (JIOCTYII TI0 JIOKAJILHOMW CETH C
KOMIThIOTEPOB OUOIMOTEKH )

Pecypcor c60600n020 0ocmyna

1. KwubepJlenunka http://cyberleninka.ru/;

2. AwmepukaHckas maTeHTHas 06a3a TaHHBIX http://www.uspto.gov/patft/

3. MuHucTepcTBO HayKH M BbIciiero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

4. ®denepanbubiii nmoptan "Poccuiickoe odpazoBanue” http://www.edu.ru/;

5. Hudopmanumonnas cucrema "EanHoe okHO JocTyna K 00pa3oBareiabHbIM pecypcam”
http://window.edu.ru/;

6. Eaunas xoyekuus nudpoBbIX 00pa3oBaTelbHBIX PeCypcoB http://school-collection.edu.ru/ .

7. Ilpoext I'ocygapcTBEHHOTO MHCTUTYTA pyccKoro si3bika nMeHu A.C. Ilymkuna
"OG6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

8. CmnpaBouHo-UH(pOpPMaALIMOHHBIN MTopTan "Pycckuil si3bIK" http://gramota.ru/;

9. Cnyxb6a TeMaTH4YeCKHX TOJIKOBBIX cioBapeil http://www.glossary.ru/;

10. CrnoBapu 1 SHIUKJIONIEUH http://dic.academic.ru/;

11. O6pazoBarenbHblii moptan "Yueba" http://www.ucheba.com/;

12. 3axonompoekt "O0 obpa3zoBanuu B Poccuiickoit denepannn". Borpockl u 0TBETHI http://xn--
273--84d1f.xn--plai/voprosy i otvety

Cobcmeennvie s1ekmponHble 00pazoeamenvhvle U UHGopmayuorusie pecypcovl Kyol'yV

1. Dnexrponnsii karamor Hayunoii 6ubmmorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web
2.  DnextpoHHas 6nbmuoTeka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpena MOIyIBHOTO AMHAMUYECKOTO 00y4YeHUs http://moodle.kubsu.ru
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4. ba3za y4eOHBIX IUTAHOB, YU€OHO-METOIUUYECKUX KOMIUIEKCOB, MyOIMKaui 1 KOH(pEPEHIHA
http://infoneeds.kubsu.ru/

5. bubnuorexka nHPOPMAIIMOHHBIX PECYpcOB Kadeapbl HHHOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHM http://mschool.kubsu.ru;

6. OnexTpoHHBIN apxuB AokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

7. DJEeKTpOHHBIC 00pa30BaTEIBbHBIE PECYPCHI Kapeapbl THPOPMAITMOHHBIX CUCTEM M TEXHOJIOTHIA
B oOpazoBanun KyOI'Y wu nHayuHo-metomuueckoro skypHaia "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MerToanuyeckue YyKazaHusi JJIs O0y4YAIOUIUXCA IO OCBOEHHUIO

TUCHHUILIAHBI (MOIYJIs1)

N3ydyeHne quCUMIUIMHBI TPEOYEeT CUCTEMATUYECKOIO U MOCIEI0BATEIbHOIO HAKOIICHUS
3HAHUH, MOATOMY CTYJEHTaM PEKOMEHIYeTCs Iepell O4YepeqHON JIEeKIHeH MPOCMOTpPEeTh IO
KOHCIIEKTY Martepuan mnpeapiaymiei. [Ipu 3aTpyaHeHHsX B BOCHPHUSATHH MaTepuaia cleayeT
oOpaiiateCsi K OCHOBHBIM JINTEPaTYpHBIM MCTOYHHMKAM, K JIEKTOpPY (1O Trpaduky ero
KOHCYJIbTAIMI) WM K MPENoAaBaTeNi0 Ha JIa0OpAaTOPHBIX 3aHATHUIX. JICKIMOHHBIE 3aHATHSA
nononusroTcs [13 u pazmuunsiMu popmamu CPC ¢ yuebHoI 1 HaydHOU TuTepaTypoil. B mporiecce
TaKo# paboThI CTYIEHTHI IPUOOPETAIOT HABBIKU «TTTyOOKOTO UTEHUSD - aHAIIU3a U UHTEPIIPETalluU
TEKCTOB IIO METOJ0JIOTHN U METOAUKE NUCIHUIIIINHBI.

B ocBoeHuu NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE YUeOHOro MaTepuarna.

I/IH[[I/IBI/I[IyaJII)HI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaKHBIM (baKTOPOM,
CIOCOOCTBYIOIIUM MHIMBUYaTU3allid O0y4EHHUS U YCTAHOBJICHUIO BOCIIUTATEILHOTO KOHTAKTa
MCXKAY NOperoaaBaTciicM U O6yT-IaIOHII/IMCH HHBAJILJIOM WJIMA JIMOOM C OI'PaHUYCHHBIMU
BO3MO>KHOCTSIMH 37J0POBBSL.

Keiico1 ot ITAO Coep
1. I'enepaTuBHbiii U 151 aBTOMaTH4Y€CKOI0 COCTABJICHHS HHBECTHIIMOHHBIX 0030pOB

Onucanne:

Ananmutuku Coepa eXeTHEBHO COCTABIISIIOT JECATKH AaHAIMTUYECKUX U MHBECTUIIMOHHBIX
0030pOB 10 phIHKaM, KOMITAHUSAM, MAaKPOIKOHOMHUKE. 3a1ada — HccleaoBarh npumeHenue LLM
JUTSI TEHEPAITUU KPATKUX CBOJIOK M aHAIMTUYCCKUX OTYETOB HA OCHOBE BXOJIHBIX JIAHHBIX
OHpIKEeBbIE KOTUPOBKH, MAKPOIKOHOMUYECKHUE MOKA3aTeN!, PHIHOYHBIE COOBITHS.

Henn:
Pa3paboTare HHCTPYMEHT, CIIOCOOHBIH 110 CTPYKTYPHUPOBAHHBIM JAHHBIM U KPATKOMY OIHUCaHHIO
(dbopMUpPOBATH HHBECTUIIMOHHBIN 0030p B AETIOBOM CTHIIE.

O:xupaemMbli pe3yJibTar:
Monenb, reHepupyrolas aHamuTHueckue TekeThl AnuHoi 500—1000 cioB ¢ pa3aenamu «o030p
COOBITUIY», «PEKOMEHAIINNY, «ITPOTHO3bI», 0OpMIIeHHBIE B (hopmaTe OaHKa.

2. I'enepanust cueHapueB (PMINMHIOBBIX MTHCEM /1JIs1 00y4eHHsI COTPYAHUKOB

Onucanue:

bank npoBoauT kubepyueHusi, BKI0Yask pacChlIKY TECTOBBIX (PUIIIMHTOBBIX MUCEM COTPYTHUKAM
JUUIS TIOBBILLIEHHS UX YCTOMYMBOCTH K COLMAJIBHBIM aTakam. IIpoekT npeamnonaraer
MCIOJIb30BaHUE TeHEPATUBHON MOJIEIH JIJIsl CO3aHUS PEaTUCTUYHBIX (PUIIMHTOBBIX MMHCEM
pa3NMyHBIX TUNIOB (Mo aenbHbIe cueta, HR-3anpockr, UT-nognepxka).
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Hean:
Co3znarh renepaTop, CHOCOOHBIN Ha OCHOBE 3aJIaHHBIX IMTAPaMETPOB (TeMa, CTUITb, YPOBEHb
yIpO3bl) CO3/1aBaTh TEKCThI (PUIIMHTA 11 TPEHHUPOBOK.

O:xunaemplii pe3yJibTar:
Hab6op pazHoobOpa3HbIx NpuMepoB (DHUIIUHTA U OLIEHKA UX 3PPEKTUBHOCTH 10 PEAKITUN
COTPY/AHHUKOB, a TaKXKe Kilaccu(uKauus MOJeNei yrpos.

3. O0bACHUMOCTDb U KOHTPOJIb TeHePaTUBHBIX MoJeJieil B 0ankoBckom U

Onucanue:

bank aktuBHO ucnonb3yer LLM u NLP-cepBucsl (B yat-60Tax, reHepaiiy madioHOB OTBETOB,
aBTOOTBETaX Ha e-mail), OAHAaKO BCTAaeT BOIIPOC: KaK OOBSICHATh U KOHTPOJIUPOBATh [TOBEJICHHE
TaKUX MOJIeNel, 0COOCHHO B IOPUINYECKU 3HAUMMbIX KOMMYHUKAIUAX ?

Henan:
HccnenoBarh moaxobl K TpaccupoBke pemennid LLM (Hanpumep, yepes JIOTUMpOBaHKE
reasoning chain, mocT-QuUIbTPaLKIO OTBETOB, BCTPOCHHBIC TIPABUIIA).

O:xunaemMbli pe3yJbTar:
Konnenmus cucremsl explainability + compliance-momyssi, 06ecredynBaronero COOTBETCTBHE
reHepaIuy CTaHIapTaM OaHKa M PEryisiTopa.

4. I'enepanus synthetic data nyis 6aHKOBCKHMX MoeJiei

Onucanue:

Mogenu B Coepe TpeOyroT 001p110T0 00bEMa TPAH3aKIIMOHHBIX U KIIMEHTCKUX JTAHHBIX,
KOTOpbIE HENb3s UCIIOJIB30BaTh HaNpsAMYo n3-3a TpedoBanuil b u ®3-152. 3agaua —
pa3paboTaTh METO/ FeHepalluy CUHTETUYECKUX OAHKOBCKUX JIaHHBIX, MAaKCUMAJIbHO OJIM3KHUX K
pPEAIBHBIM I10 PAaCHpPENEICHUAM U ITOBEICHHUIO.

Hean:
Coznath 6e3omacHsli pipeline renepanyy JaHHBIX (HapUMeEp, TPaH3aKIUH, mpoduieit
KJIMEHTOB, 1a0JIOHOB PACXOA0B) JUIsl 00yUeHHs] MOJIEIEH.

O:xupaemMbli pe3yJibTar:

CuHTeTHYeCKHi JaTaceT U OTYET O MeTpUKax npudimxeéHHocTH K peabHoMy (TSNE, K-L
divergence u 1p.), ¢ OLIEHKOW MPUTOAHOCTH JIIsl 00Y4EeHHsI CKOPUHTOBBIX MJIM aHTU(DPO/I-
MOJIETIEH.

Keiico1 ot <ABA JIAB»
5. I'enepaTuBHbiii MU 17151 co31aHusl NPOEKTHOM JoKyMeHTanuu mo T3

Onucanue:

B pamkax nmpoekTupoBaHusi 0ObEKTOB JIEBEIONEPCKON KOMITAHUU aPXUTEKTOPBI M HHKEHEPHI
TPATST 3HAUYUTEJILHOE BPEMs Ha MOJTOTOBKY TEKCTOBOM MPOEKTHON JOKYMEHTAIIH
(o6ocHOBaHME PELICHUH, TOSICHUTEIbHbIE 3alIMCKU, OMUCAHUS MHKEHEPHBIX CUCTEM). 3a1aya —
HCCJIEIOBATh BO3MOXHOCTh Mcnofib30Banusl LLM i reHepaniuy 4epHOBHKOB MPOEKTHON
JOKYMEHTAIlMU Ha OCHOBE MCXOJHBIX IaHHBIX: ATAKHOCTb, MaTepUabl, KIMMAT, HA3HAYEHUE,
HOPMBI.



Hean:
Pa3zpaboTaTh mpOTOTHUI TEKCTOBOTO T€HEPATOPA, KOTOPHINA MMOMOTAET CIICIUATIUCTAaM OBICTpee
(dbopMUPOBATH JOKYMEHTAIUIO B COOTBETCTBUU C MAOJIOHAMH U HOPMaTHUBAMH.

O:xuaemblii pe3yJbTar:
NuctpymenT Ha ocHoBe LLM, co3naromuii JIOTHYECKH CTPOMHBIN M1 HOPMAaTUBHO IPaMOTHBIN
TEKCT, TIOIAOIIHNKCS OBICTPO peIaKkType HHKEHEPOM.

6. MyJ’IbTHMO)Iﬂ.]ILHLIﬁ aAreHT IJId aHaJIn3a CTPOUTEC/IbHBIX IJIOIIAA0K

Onucanue:

00O «ABA JIAB» pa3pabatbeiBaeT CHCTEMY AJIi MOHUTOPHHTA CTPOUTEIBHBIX 00BEKTOB.
TpeGyercs co3aaTh NPOTOTHUN MYJIbTUMOAANEHOTO MI-arenTa, cnocoOHOro aHaIU3UpPOBaTh
MU300paXCHUS CO CTPOUILIOMAIKH (BHI€0/(DOTO), a TAKKE MPUHUMATH TOJIOCOBBIE 1 TEKCTOBEIC
3arpockl (HalpuMep, «IPOBEPh MOHTAXK MEPEKPBITUS HA 5 ATaXKEY).

Henan:
OO0BbeAMHUTH BO3MOXXHOCTH KOMIIBIOTEPHOTO 3peHus (pacro3HaBaHUE CTAIUU CTPOUTEILCTBA,
TeXHUKH, HapyeHuit) u HJII (moHuManue 3ampocoB, OTYETOB).

O:xupaemMblil pe3yJbTar:
VHTEepaKkTUBHBINA areHT, KOTOPBIM Ha 3aIIPOC CIIEMAIACTA MOXKET I1I0Ka3aTh HYKHBIN y4acTOK,
IPOKOMMEHTHPOBATh IPOrpecc, 3apUKCUPOBATH HAPYLICHHUS.

7. Moaesb NPOrHO3UPOBAHUS CPOKOB C1a4H 00bEKTOB HA OCHOBE TEKCTOBBIX U
BH3YAJIbHBIX JAHHBIX

Onucanne:

HeBenonepckast KOMITaHUs BEAET AaHATUTUYECKHI apXUB MO CpoKaMm cTpouTenbcTBa. C
MOMOIIBI0 MYJIBTUMOJANBHBIX MOJEINEH (TEeKCTOBbIE OTUYETHI + POTO CTPOUKH ) MOKHO
MIPOrHO3MPOBATh BEPOSTHOCTh OTKJIIOHEHMSI OT rpaduKa caauu.

Henn:
Pa3paboTtaTs MOzEb, KOTOPAs MO TEKYILIEMY cTaTycy oobekTa ((hoto, oTuét CMP) oniennBaer
PUCKH 3a/IepKeK.

OsxupaemMblil pe3yJibTar:

[TporoTur, KOTOPBIN MOKA3bIBAET BEPOSITHOCTh OTKJIIOHEHUH U Aa€T TEKCTOBbIE MOSICHEHUS
(ocHOBaHHBIE Ha PACIIO3HAHHBIX MPU3HAKAX — «HE 3aBepLICHbI (pacagHbie paboThI», KMOHTAX
WH)XEHEPUU HE Hayar»).

8. O0paTHas renepanuss — UU-noMoHKUK /151 MOKYyNIaTe el KBapTHP

Onucanue:

Bynyiire nmokynaTenu 4acto 3aJat0T TUIIOBBIE BOIPOCHI O KBapTHPAX, IUIAHUPOBKAX, UIIOTEKE,
akmusx, cpokax. Bmecto call-tienTpa npepmaraercs peamm3oats LLM-60Ta, KoTOpHhIit
00pabaThIBacT TEKCTOBBIE M TOJIOCOBBIE 3aITPOCHI, TTOKA3bIBAET MJIAHUPOBKH, cchitaeTcs Ha PDF-
JIOKYMEHTBI U MOKET «OOBSICHIATHY» HHPOPMAITUIO TPOCTHIM S3BIKOM.

Hean:
YIpocTUTh KOMMYHHUKAIIMIO C KJIMEHTAMHU Ha dTare BRIOOpa KBapTUPHI U TOBBICUTH Ka4eCTBO
MEePBUYHOTO KOHTAKTA.



OsxupaemMblii pe3yJIbTar:

Jlemo-60T, criocOOHBIM OTBEYATh Ha BOMPOCHI O KHJIOM KOMILIEKCE, OPUEHTUPYSICH B €T0
XapaKTePUCTUKAX U MAPKETUHTOBBIX JJOKYMEHTAX.

7. IlepeyeHb HH(MPOPMALMOHHBIX TEXHOJIOIMH, HCHOJIb3yeMBIX NpPH

OCYIIECTBJICHUN Oﬁpa30BaTeﬂbHOF0 nmponoecca 1mo IMCIuIJanHe (MO)IyJIIO)
7.1 llepeyeHb HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHA

TekcToBBIN peaaKkTop

Penaxkrop UML-guarpamMmm

7.2 TlepeyeHb JMIEH3HMOHHOIO W CBOOOJHO PACIPOCTPAHSEMOr0 INPOrPAMMHOIO

odecrneyeHNs
Windows 10 Pro RUS
7-Zip
Google Chrome
Mozilla Firefox
LibreOffice
Draw.io
Postman

MarepuajibHO-TeXHHYECKOe o0ecreueHue mo JMCuIvinae (MOayJIk)

HaumenoBanue yqe6H0171 ayJAuTOPHUH, €€ OCHAILICHHOCTDb

Ne Bun pabor
000pyIOBaHMEM U TEXHHUYECKUMU CPeICTBAMHU 00yUEHUs
1. JlexumoHHbIE 3aHATUS | AyAUTOpHS, YKOMILJIEKTOBaHHAs CHeUaIN3UPOBaHHON
MeOeIIbI0 ¥ TEXHUYECKUMU CPEJICTBAMHU 00yUEHUS
2. JlaGopaTopHble 3aHATUS | AyIUTOpHS, YKOMILJIEKTOBaHHAsI CHeUaIN3UpOBaHHON
MeOenpl0 M TEXHUYECKHMMHM  CpeAcTBaMH  OOydyeHwus,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHHEM
3. [TpakTrueckue 3aHATHS | AyAUTOpUS, YKOMILIEKTOBaHHAas CHeralIn3upoBaHHON
MeOeNbI0 U TEXHUYECKUMH CPeJICTBAMU 00yUeHHSI
4. I'pynmoBsie Aynuropus, YKOMIIJIEKTOBAaHHAS CHEeUaTIu3UPOBAHHON

(MHIUBUYyaTbHBIC) MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydyeHwus,
KOHCYJIbTAIHH KOMITBIOTEPaMH, ITPOTrPAMMHEIM 00€CIICYeHUEM

5. Tekymuid  KOHTpPOJb, | AyAuTOpHUS, YKOMILJIEKTOBAaHHAS CHeIHaTN3UPOBAHHON
MIPOMEKYTOUHAS MeOENbI0 W TEXHHYECKHMMH  CpPEACTBAaMH  OOydYeHWUS,
aTTecTanus KOMIIBIOTEPaMH, TPOTPAMMHBIM 00eCTIeYeHUEM

6. CamocTosiTeIbHast Kabuner st caMOCTOSTENbHON paboOThl, OCHAIICHHBII
pabora KOMIBIOTEPHON TEXHUKOM C BO3MOKHOCTBHIO MOJKIIOUEHHS K

cetn «/HTEpHET», MpOrpamMMol 3KpPaHHOIO YBEIWYEHUS U
00€eCrevyeHHbIIl TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
00pa30BaTeNIbHYIO CPEJly YHUBEPCUTETA.

[Ipumeuanue: Konkpernsanusa ayautopuii U ux ocHanienue onpenensercs OIIOIL.




